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onal Another British aircraft of outstanding design being 
constructed in Noral alloys. We have supplied all the 


| aluminium alloy sheet and sections for the Saunders- 


Roe SR/45, together with some of the castings and 
forgings. 


Northern ALUMINIUM 


MAKERS OF NORAL SHEET, STRIP, PLATE. SECTIONS. TUBING, WIRE, FORGINGS. CASTINGS. PASTE FOR PAINT 
OF VELOPMENT BANBURY OXON $ LONDON. BIRMINGHAP MANCHESTER, BRISTOL, NEWCASTLE-ON-TYNE, LEEDS 
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THE UNIVERSAL 


Haulage 


15 TONS CAPACITY 
TAKE-OFF RUN 585 YDS. 


CRUISING SPEED 175 
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AIR RESCUE AND SURVIVAL EQUIPMENT 


MATERIEL DE SAUVETAGE POUR L’AVIATION ET LA MARINE 
EQUIPO DE SALVAMENTO AERO-MARITIMO 


R.F.D, UNIVERSAL LIFE RAFT with pneumatic canopy and inflatable seats gives complete protection 
from exposure. Capacity 10, 1, 20 and 32 persons. Other types available. 


EL BOTE DE SALVAMENTO UNIVERSAL R.F.D. con pabellén neumitico y asientos inflables 
permite obtener una proteccién completa contra la intemperie. Capacidad para 10, 15, 20 y 32 
personas. También hay otros tipos disponibles. 


LE CANOT DE SAUVETAGE UNIVERSEL R.F.D. avec colt et siéges pneumatiques offre une 
protection compléte contre les intempéries et la faim. MW peut embarquer 10, 15, 20 ou 32 
personnes d'autres types sont également livrabies 


Aircraft Dinghies Life Saving lackets 

Rowing and Motor Dinghies Aircraft Weather Covers 

Emergency Packs Aircraft Flotation Bags 
for 3 Towed Targets 

Sea, Desert, Arctic - eo Balloons, Observation 


and Jungle use f Barrage 


Chalecos Salvavidas 
Botes Neumasticos para Aviones Cubiertas Impermeables para Aviones 
Canoas a Remo y Motorizadas r ; Bolsas de Flotacién para Aviones 
Arneses de Urgencia : Blancos Remolcados (tiro) 
para su empleo en el Globos de Observacién 


Mar, Desierto, Artico y en Barrera 
la Manigua ” » Entrenamiento en Paracaidas 


Ceinturns de sauvetage 
Baches de protection pour avions au sol 


Canors de sauvetage pour | aviation Sacs de flottaison pour |'aviation 
Canots 4 rames et & moteur TYPE 50 JACKET Cibles pour l'entrainement au tir aérien 


Réserves de vivres pour la haute mer, Ballons d'observation 


le desert, les régions Arctiques, a de barrage 
et la jungle pour I'entrainement de parachutisves 


AIR RESCUE ANDO DESIGNERS & MANUFACTURERS OF 
SURVIVAL EQUIPMENT INFLATABLE EQUIPMENT SINCE 1920 
ALO. Approval Certificate No. 714352/26 COMPANY co AR.B. Approval Certificate No. Al/1708/44. 


CATTESHALL LANE, GODALMING, SURREY PHONE: 1444 CABLES: AIRSHIPS 


4 
3 
hit 
| 
| 
| 
| 
: 


FLIGHT 


2 19650 


PARK ROYAL, 


AVENUE 


| 
7 \ “Se | 4 
| 
| 
Late 
| 


a Fesrvary 1950 


Auspeed (id 

Se W. G. Armstrong Whieworeh 
Aircraft, Lod 

Argentine institute §=Aerotecnice 


Awons Marca! Dassault 

Glackburn & General Aircratt Led. 

Boviton Paul Aircratt Led. 

The Bristol Aeroplane Co. Lod 

The Cierva Autagire Co. Led. 

The de Havilland Aircea’t Co. Led 

Fairey Aviation Co. Lid 

Gloster Co Lid 

Handley Page ird 

Hawker Aireraft Lad 

Martin-Baker Aircraft Co. Led 

Nederlandsche Vhegruger- 
fabreik Fokke 

Percival Aurcraft Lea 

A. Vv. Roe & Co, led 

A. V. Roe Canada itd 

Saunders-Roe Lid 

Seottih Aviation Lid 

Short Brothers & Harland Led. 

Société National de Construction 
Aé onautique du Sud-ovest 

Vicker s-Armetrongs Led. (Weybridge: 

Vickers-Armatronss Urd (Super 
marine) 

Westland Aircraft Lad 


ENGINES 
ES COMPANY LIMITED The ae Gagine Go. Led 
TUNGUM SAL maine 
Brandon House, Painswick Road, Cheltenham, Glos. Seer ae 
Svenska Flygmotor A.B. 


‘Bittain's Cli 


AER OWAUTICAL TRAINING (Ww att BRANCHES 


FLYING NAVIGATION RADIO 
RADAR = AIRCRAFT ENGINEERING 
ab initio and conversion courses to 


THE LATEST 
For tull details of amy course, apply to the Commandant 
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RAWLS 


4 


SACKS 


Essential 
to efficient 


Air Transport Service ACCLES & POLLOCK 
stretch to the limit 


Manufactured in all an} work within exceedingly narrow tolerances 
sizes and capacities on stainless and other atee! tubes for aircraft 


from 2 to 75 tons AGCLES & POLLOGK - OLOBURY = BIRMINGHAM 
for both manual and AG) comrany 


power operation. 
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BRITISH AVIATION 


INSURANCE COMPANY LIMITED 


UNDERWRITER & PRINCIPAL SURVEYOR 
CAPT. A. C. LAMPLUGH 


CBE. FRA®S 


HEAD OFFICE 


3-4 LIME STREET, LONDON, E.C.3. 


Telephone: Mansion House 0444 


Skyhi Aircraft Jacks set a world BRANCH OFFICES 
standard for reliability and robust design. MONTREAL JOWANNESBURG VANCOUVER 


2% St. james London House. 626 West Pender 


Let us know your requirements Street West, Loweday Street Street, 
Tele: BE 208 Tet. 33.3048 Tel: Marine 7496 


TORONTO CALCUTTA BRUSSELS 


SKYHI l IMI ¥ ED 145. Yonge Street, 2 Hare Street, 9? rue de ia Low, 
Telephone Telephone : Telephone 


SKYHt WORKS, WORTON RD., ISLEWORTH. MIDD x. 
Tetephone HOUnsiow 2211/2/3 
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WHY DID SIMMONDS 


NYLON 


IN A STOP NUT? 


PUT 


>< We could write volumes answering that one 
But there is a plain, briefanswer why Simmonds 
are now producing the NYLOC, the first Stop Nut 
with a Nylon insert. This is it: The NYLOC remains 
absolutely steadfast under extremes of temperature 
and humidity; under immersion in oil, petrol and 
boiling water. 


NY LOC bas endurance, for instance, a mut 
after 400 removals maintained a torque figure in excess of 
normal minimum requirements. Severe texte have resulted on 
the approval of the NYLOC Stop Nut for use in aireraft 
construction, and the following extracts have been taken fromm 
the Royal Aircraft, Katablishmoent test report 


ENDURANCE TESI 6 Nyloc mute serewed 40 times on and 
off standard batt had final average torque of 2.100 Ibe ins 


IMMERSION ‘TEST..Sample outs after 7 days in 
F.75, DTD 44D, and DTD 641, maintained torque performance 
Nylon is extremely resistant to all oils, petrol, paraffin, kerosene 
and boiling water 


TEMPERATURE TEST At temperatures between 22°C. 
and 220°C. on « standard bolt, torque ranged from 4.6 Tbe. /inw 
to 2.3 unserewing torque was 3.75 ine. ; 
at—65°C., 5.92 


AGEING TEST Air conditions of 100°F. aad 95% relative 
humidity for 42 days, Nyloc Nute increased their torque value 


from: 3.78% snes, to 


SIMMONDS NYL C STOP NUT 
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Fully equipped for all day and night operations 


Cleared for ail climates in the 
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Rocket Relativity 


N this issue are to be found details of the Sprite liquid-fuel rocket, developed by 
the de Havilland Engine Company. This little unit, the first physical outcome of 
the company’s rocket research programme, can be regarded as a promising fore 

runner of future developments about which, however, nothing may as yet be said 

When it comes to the point there is, in fact, very little that can said about 

British rocket work ; the subject is swathed about with multiple veils of evasion and 
secrecy for which, certainly, there may well be every justification. Equally, however 
the veils might well hide apathy and inconclusiveness 

Any intelligent person with some elementary knowledge of aviation is capable of 

reasoning for himself that it is logical to employ rocket units in jet aircraft—be they 
fighters or bombers—for the purpose’ of obtaining greatly increased thrust at high 
altitude in combat emergency. Not only is it a logical thing to do, but it has the 
backing of factual success achieved experimentally in America. We cite this as 
merely one application of the rocket in military aviation; there are many others 

In any event, virtually the whole of British rocket knowledge—other than of 

R.P.s using solid propellants--is based upon German research and experience, 
and whilst German rocket scientists are now working for us in this country, their 
colleagues are also working in America and in Russia. American achievements 
with rockets since the war have been somewhat spectacular and much publicized 
but there is no reason to believe that they are any the less real on that account 
Furthermore, such is the rate of development in the U.S.A. that it adds weight to 
informed opinion in this country that the science of rocket propulsion is as far 
advanced in America to-day as it was in Germany at the end of the war 

rhe British picture is very different. Certainly, it can be pleaded that we have 

neither the manpower nor the money; nor have we had, so far, the desert areas 
necessary for testing, although the Australian station at Woomera is being devel 
oped. Nevertheless, the fact remains that, although an enormous mass of data 
and equipment, and a large namber of personne! fell into our hands with the sur 
render of Germany, the discouraging paucity of evidence available at the present 
time offers secant reassurance that our progress in this enormously important field 
is a matter for congratulation. The contrary, in fact, seems to be the case. for there 
is no published evidence to suggest that rocket progress in Great Britain to-day is 
as far advanced as was that of the Germans seven years ago 


Unified Screw-Threads 


HE decision to replace the British standard secrew-threads by a unified form, 
so that both the Americans and ourselves utilize a common standard, receftly 
brought forth the publication of provisional! specifications. Whilst stating that 

it is not intended to adopt the unified thread in the production of existing designs, 
the Ministry of Supply has also declared its intention to require that the new thread 
shall be employed wherever practicable, even though this may involve the use of 
both the new and previous standard thread forms in the same equipment during 
the transition period. There is thus every indication that aircraft and engines will 
eventually exist which will incorporate components, accessories, bolts, nuts, studs 
unions, and so forth, both with the unified and present standard thread form, and 
that this condition might obtain for at least ten years. 

Apart from the inevitable complication which must resuit throughout ihe whole 
of the enormous field catering for British Service needs, the position with regard to 
aircraft purchased by foreign powers is complicated by the fact that some countries 
operating British aircraft have decided not to adopt the unified thread. If, there 
fore, we are to continue to sell aircraft in these markets we shall, presumably, have 
te continue to supply the existing thread standards 

The whole subject is one of extreme importance, 
issuing Comprehensive 


and thy imperative need for 
official guidance without delay cannot be overstressed. 
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FLIGHT, 2 February 


The prototype Comet was 
recently fitted with a bogie 
undercarriage for a trial period, 
two four-wheel units replacing 
the earlier singie main wheels. 
The third Comet, which is the 
first production machine in- 
tended for B.O.A.C., is also to 
be the first to have bogie land- 
ing gear as a standard fitment. 


WEEKS PROGRESS 


Comet Economics : Bogie Landing Gear: Air Conditioning Installed 


INCE our last progress report on the D.H. Comet and 
its performance as measured during air tests (Flight, 
December 2gth), the aircraft has completed initial 

taxying and landing tests with four-wheel bogie main 
landing geaf® The tests were regarded as very satisfactory. 
Far from looking clumsy, eight small tinstead of two large) 
wheels enhance the appearance of the Comet, as the accom- 
panying reer ger indicate, At the end of the year 
the four-Ghost airliner had completed 121 flights total- 
ling 1534 hours in only 156 days, and included in these 
totals are 56 landings with the bogie undercarriage 
During the past few weeks the prototype has been in 
the hanyar for installation of its pressurization and air 
conditioning system, and for the refitting of its single- 
wheel main landing-gear. No. 3 aircraft is the first to 
be desigaed to take the bogie gear and, therefore, also the 
first Comet to be without the slight bulges in the upper 
wing surfaces which were previously required to house the 
wheels, The prototype and production-style wheel wells 
are, in fact, quite ditierent, and for this reason the bogie 
trials on the prototype had to be made with wheels locked 
down It has been stated that the hogie-wheel housings 


will reduce fuel capacity, 
kerosene on each side! 

In addition to the smoother wing and the greater degree 
of safety in relation to the possibility of tyre-bursts, the 
bogie gear offers an advaritage in braking, and also a small 
saving in weight. Tests were made at various aircraft 
landing-weights up to 80,000 Ib and trials of fast taxying 
have been conducted with one tyre flat. Flights were also 
made with various c.g. positiong and a ciné-camera re- 
cord was made as a check on landings and landing runs. 
Brake temperatures remained well below the limits. 

Since the war ended the firm has organized factory 
space and facilities for an extensive programme of Comet 
production additional to the manufacture of other aircraft 
types; but the allocation and organization of manufacture 
are a major task and, it is stated, delivery of Comets to 
operators’ requirements must depend upon a prompt 
indication of their needs. 

Sufficient performance data has now been obtained 
from the 150 hours of test flying for the de Havilland 
Company to be able to announce some concrete and 
encouraging results of their studies of operating econo- 


This is true—by 6} gallons of 


One of the 56 landings at various cg. positions and all-up weights which were made during tria.s with the bogie i gear. 


Satisfactory results are reported, including an improvement in braking 


The bogies weigh less than the single main wheels. 
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mics. These are factual and refer to the proto. 
type in its original form. Here it may be re- 
marked that all aircraft engineers with experi 
ence of power-plant and installation pre 
realize the importance of establishing a reliable 
relationship between the fuel consumption and 
power hgures registered on the test bed and 
thése actually obtained in the air. The accuracy 
of the test-bed figures for thrust and consump- 
tion of the Ghosts in the Comet has been borne 
out by observations in the air. 

A long statement by the makers on the 
economic aspect of Comet performance points 
out that, compared with the most modern air- 
liners of its class at present in world service 
the aircraft may be expected in operation to be 
about 20 per cent cheaper per ton-mtile of pay- 
load, and to accomplish at least half as many 
more ton-miles in a year. 

The 20 per cent figure is based upon a typical 
stage-length of 1,500 to 2,000 statute miles and 
a utilization of 3,000 hours a year. The 
method employed for costing is that established 
by the S.B.A.C., bat the cost of kerosene has 
been reckoned at 28 3d per Imperial gallon, and 
that for piston-engine fuel at 2s 10d (26 cents 
per U.S. gallon as against 33 cents). The first 
cost of the Comet is taken as /450,000. As the 
S.B.A.C. formula does not as yet provide 
figures for the cost of maintenance of gas tur 
bines the de Havilland Company has made an 
assessment from all its knowledge and experi 
ence which yields a cost per hour slightly less than that of 
piston engines in comparable aircraft. The cost of ainscrew 
maintenance is, of course, eliminated. 

The company has made its allowances for stand-ofl, final 
circuits, etc., on a time-margin basis comparable with those 
for piston-engine d airliners, and the allowance for diversion 
is, of course, on a distance basis for both types 

Travelling a greater distance in the hour with a given 
payload has the effect of making the cost per ton-mile less 
it also enables the aircraft to accomplish more ton-miles 
in the year-—-in this case more than half as many agaim 
so the higher profit per ton-mile is made on many more 
ton-miles. Speed thus yields a multiple economy 


Inter-city Application 


In these calculations the 1,500-—2,000-mile stage-length 
has been taken as being typical. Investigation of lower 
stage-lengths bears out the opimon which was expressed 
before the Comet flew, namely, that it would be economical 
on stages down to 1,000 miles and less 

fo many, this will be one of the unexpected lessons of jet 
transport which the Comet will demonstrate in airline 
practice as it has done in test-performance analysis. It 
should be a better profit earner, not only on the trunk 
stages but also over a wide range of stage-lengths even down 
towards the intercity category 

The de Havilland Companies emphasize that all the 
figures used in these cost calculations are based upon the 
performance of the Comet as it is to-day; figures more 
favourable to the Comet should emerge as the develop 
ments now in hand materialize These developments are 
expected to yield increases in the thrust of the Ghost for 
take-off and emergency climb, a decrease in specific con 
sumption for cruising, an increase in the all-up weight 
of the aircraft, and an increase in the internal fuel-capacity 

Jet airliners are more sensitive to air temperature and 
pressure: the avoidance of take-offs from high and tropical 
airfields in the heat of the day will yield rewards in take-ofi 
weight and payload There is also the point that the 
simplicity of the jet aircraft and its power plant will yield 
other advantages as well as reduced cost of maintenance 
Shorter servicing-times should lead to increases in utiliza 
tion, and the briefer halts, quicker terminal turn-round, 
and higher regularity must appeal to operator and traveller 

A de Havilland tradition is followed in that the economs 
of the Comet results largely from simplicity and speed 


A massive drilling-jig which ensures interchangeability of Comet wings 
Wing-root fittings require the drilling of 244 holes in the centre section, 


Stull higher cruising speed, calling for severe sweep-hack, 
would have involved technical problems and a heavy 
penalty from the point of view ef economy, which would 
have made the Comet less attractive as a commercial propo 
sition. It is in conformity with their policy, say the 
makers, that the centrifugal-compressor turbojet, with 
single-sided impeller, has been chosen for the Comet 

At the present time Sir Frank Whittle, advisor on jet 
development to B.O.A.C., is visiting the Middle East and 
India to study airfields in connection with the introduction 
of the Comet, with particular reference to take-off prob 
lems in hot climates and at high altitudes By the tim 
Comets are introduced on the service, liquid injection 
giving some 10 per cent increase in power for take-off 
will be a standard provision The D.H. Sprite rocket 
motor, produced to assist Comet take-off, is described 
elsewhere in this issue, On Thursday last, January 2th, 
Sir Miles Thomas, chairman of B.O.A.C., left London for 
a four-week visit to Austraha and. New Zealand, travelling 
via Karachi, Singapore and Hong Kong. He stated that 
one of the reasons for his mission also was “‘in a sense to 
blaze the trail for the Comet On reaching Karachi he 
said that progress with the Comet had been much faster 
than expected, and the manufacturers were two years ahead 
of schedule B.O.A.C, would introduce the Comet on 
stages of the London-Australia run by the end of rot 
Further notes on Sir Miles's visit appear on p. 153 


FARNBOROUGH FILM 


A MAGNINMICENT sound film of the Farnborough 
Display, produced by the Shell-Mex Film Unit, was 
shown last week to a small, select audience mainly con 
sisting of S.B.A.C. Council members The theme ix the 
change-over from piston engines to gas turbines and the 
majority of the leading types of British aircraft ar 
rocluded Many of the air-to-air shots, taken from a tai! 
gunners positiun, provide intimate glimpses of aircraft 
head-on, and performing steep turns and rolls 
The photograpber, Mr. A. Beadle, of the Sheli-Mex Pilm 
Unit, is to be congratulated upon the quality of the film, 
1 copy of which has already been forwarded to America at 
the request of the Aviation Writers Association it will 
subsequently go to Canada. Australia and New Zealand 
will also have the benefit of seeing this outstanding film in 
the near future 
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INDOOR LINE-UP: Marathons on the production line at Reading. Output will continue at the rate of three a month until the forty 
ordered to date have been delivered. One of these attractive feederliners is now on a sales tour to Australasia and back. 


HERE and THERE 


K.A.F. Display Again 


A‘ we go to press it is offcially ao 
nounced that the R.A.F. Display 
last held in 1937--is to be revived. The 
venue is to be Farnborough and the date 
Friday, July igth, with a repetition the 
next day in order to allow as many visitors 
as possible to see the Display Their 
Majesties the King and Queen will be 
present on the first day, 

R.A.F, “At Home" Day, whieh to 
some extent has taken the place of the 
R.A.F, Display, will not be affected = It 
is to be held bn Saturday, September 16th 
when many stations will be open to the 
pur 


B-29s for R.A.F. 
Boeing 


ot 
Superfortress bombers under the 


terms of the bilateral Anglo-American 
agreement signed in Washington on Jana 
ary 27th, will begin in April. They will 
be flown to Marham, Lakenheath and 
Sculthorpe by U.S.A.F. crews Mr 
Arthur Henderson has stated that 
interum piston-engined bombers or 
intermediate jet bombers could 

been produced in this country 
great expense, and would 
obsolete in a relatively short time 

has further observed that development of 
such aircraft would have led to turther 
delay in producing the really advanced 
jet types now in band 


seventy 


only 


have beco 


‘alte 


A. and A. Epicurean E? 


A PROTOTYPE” airmen’s mess 
which, claims the Air Ministry, rivals 
the most modern catering establishment 
in structure, equipment and hygiene, was 
due to be opened yesterday at Boscombe 
Down by the Secretary of State for Air 
There are two large dining halls seating 
yoo, and decorations are in pastel shades 


Man-made Meteorite 


HEN the two-stage V-2 plus W4C 

Corporal rocket was fired to a radio- 
recorded height of 250 miles a year ago 
from White Sands, New Mexico, i: was 
not recovered. Now a fragment has been 
found near the firing-point; it is thought 
that much of the remainder may have 
heen disintegrated by heat on the 
descent 


Aireraft Carriers’ Cruise 


“THE spring cruise of the Home Fleet 
began on Saturday,-Japuary 28th 
when the fleet carrier H.M.S. implacable 
a apt ( H. Duflett, C.B.E DSO., 
R.N.), flying the flag of the new Com 
mander-in-Chief, Admiral Sir Philip L 
Vian, K.B.E., D.S.C. and two bars 
sailed from Portland for Gibraltar. The 
carriers H.M.S. Victorious (Capt. J. A 
Grindle, C.B.E., and H.M.S. Ven- 
(Capt. J}. W. Cuthbert. C.BLE 
were among the accompariying 
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Dorothy Spicer Essay Subjects 


Sv) ECTS for papers submitted in the 
1950 Dorothy Spicer Memorial 
Essay contest have been announced by 
the Society of Licensed Aircraft Engi 
neers, as follows: Fire-prevention Equip 
ment, Cabin Pressurization and Heating, 
Airframe and Engine De-icing, Radio 
and Radar Equipment. Open to all 
licensed aircraft engineers in the British 
Commonwealth, the contest closes on 
February 28th. Entry forms are obtain- 
able from the secretary of the $.L.A.E., 
at Finsbury Circus House, Jlomfield 
Street, London, E.C.2 The contest 
commemorates the famous woman air 
craft engineer who met her death in 1946. 


Arctic Training 


U bas Leen suggested that specialist 
officers from the air forces «i all the 
North Altantic treaty countries should 
undergo joint training in Canada, where 
stations from the British Commonwealth 
Aw Training Scheme still exist and 
where the French language is spoken as 
well as the English 

Operations in arctic conditions would 
undoubtedly play an important part in 
any such training Speaking of the 
special diffeulties of arctic flying, W/C. 
M. Cameron (C.O. of an R.C.A.F. 
experimental unit) remarked recently 


that in such areas compasses were unre 


OUTDOOR LINE-UP : Percival Prentices on the airfield at Cordoba, the main training base of the Argentine Air Force. Like the 
Royal Air Force and the air forces of India and the Lebanon, this service has standardized the Prentice for basic-training purposes. 
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WEIGHT 1095 (88. 


TOTAL 1590 


DIAMETER ~ 28 INCHES 
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The Ambassador probably has a_ lower 
relative drag than any other civil aircraft in 
the world. In itself this is something of an 
achievement, but the reasons behind the 
efforts which were made to attain this 


cleanness of form were entirely practical. 


The Ambassador should be one of the 


most economical aircraft on any airline, 


AMBASSADOR 


AIRSPEED LIMITED + CHRISTCHURCH AND PORTSMOUTH ENGLAND 


le association with the de Havilland Enterprise 
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HERE AND THERE.-- 


liable and that navigation was furthes 
hampered by the fact that in the winter 
‘lusk there were neither stars nor sun 
In addition, it was often impossible te 
we where ground ended and sky began 
He also mentioned that ia below -zer 
temperatures man’s efhciency va 
halved, and therefore approximate! 
jouble the number of personne! woah! bx 
required for any given duty 

It will be recalled that navigation and 
compass-bchaviour in polar regions 
were investigated by Aries, Lancastna 
of the R.A.F. Empire Air Navigation 
School, and a report was published ir 
Flight of December 5th. 1946. 


Twe Gliding Classics 

REAT Hucklow, Derbyshire, wil! 

again be the scene of the National 
Gliding Contests, the B.G.A. having 
accepted the Derbyshire and Lancashire 
G.C.'s offer to organize the event, which 
will be held during the period Saturday 
July 29th, to Monday, August 7th, in- 


clasive. Enthusiasts hope that the law 
of averages, if nothing else, will this 
vear bring them more co-operative 
weather. 


The other major gliding event of the 
year, already announced, is the Inter- 
national Contest, to be held at Orebro 
Sweden, from July 3rd to 16th At the 
moment it does not appear that Hritish 
representation will be strong, though 
Philip Wills is a likely starter 


Rescue Raiders 


is learned that the ten YC-125B 
(Northrop Raider) aircraft ear 
marked for Arctic rescue work and 
shown in the picture above are to have 
airborne blower systems for engine pre 
heating on the ground A contract to 
construct the equipment and install it as 
the ten aircraft come off the production 
line has been given by the U.S. Air 
Force to Temco, the Texas Engineering 
ind Manufacturing Company 
It may be recalled that the Canadair 
Company has obtained a licence to build 
Raiders for civil freight and passenger 
work. This three-engined assault trans 
port has landing and take-off character 
istics which fit it for operation trom 
small areas) Canadair have not as yet 
reported receiving orders for Raiders, of 
the commencement of their construction 


SPECIALISTS: Of 23 Northrop YC-i25B assault cransports (five of which are seen 


above), ten are being equipped for arctic rescue. As related on this 


page, they will 


have built-in engine pre-heating equipment, Wheel/ski undercarriages will be fitted 


Helicopter Forum 


HE joint sixth annual forum of the 
American Helicopter Society and 
Institute of Aeronautical Sciences will be 
held in Philadelphia on March wth and 
jxst. There will be four sessions, cover 
ing theory, design, operation am 
economics. Mr. R. H. Prewitt (Prewitt 
Aircraft Co.) will be chairman and Mr 
Hugh J. Mulvey (Piasecki Helicopter 
Corp) vice-chairman 


In Memory of Don Robins 


NM ANY people in civil 

knew the late Capt. P. D 
must have been moved by the tribute 
to bem in a B.B.C. feature pro 
xgramme—his life story—-on January 


NE of the Monte Carlo Rally competi 
tors was Mr. rank D Cooper 
whose 2)}-litre Riley bears the registra 
tion mark Royal Dutch Asrlines 
‘adopted “' him, their cars and officials 


wloting him through towas 


aviation who 


Robins 


A.V-M_ K. G. Leask, C.B., M.C., ret 
formerly Director-General of Engineer- 
ing, Air Ministry, has been appointed 
manager of de Jersey and Co. (Pinland), 
in Helsingfors, aml has taken wy 
there Hie will be con 
erned with the firm's exports—mainly 
engineering products—trom this country 


iis residence 


Teddingten Con 
trols Ltd Mer 
thye Tydfil outl 
Wales ave pub 


illus 
their 
basic products. The 
company specializes 
in devices for the 
automat ic omtrol 
ot temperature and 


lished a well 
trate ot 


pressure as 
to aircraft, and the 
handbook should be 
found useful for re 


ference in detail 
desiga offices 
ODDITY demon- 


strated by Bill Star 
at the recent Miami 
display. Span (be- 
lieve it or not) is 
nine feet. 


ipphed 


agth An RPC. pilot in the first work 
war, he joimed Aw Transport and Travel 
Lad. at their inception, and flew on the 
London-Pars service, later, fying a5 an 
Instime Air Line pilot, be was one of 


the first to wear the newly introduced 
air tfanspert uniform A contemporary 
of Lawford Shaw Campbell 
Hohoes, Macintosh, Otley 


Hope, Rogers and other old-timers, he 
flew 16, 18, 44 and similar 
pioneer commercial types 

In 1924 Robins entered the Church 
tod his subsequent works became 
legendary: he was known as the Dick 
Shepherd of the North Chaplain to 
G P.A.N. antil the outbreak of the 


sat workd war, he died of a sudden 
in 


IN BRIEF 


Mr. Kobert B. Hotz, lately news editor 
ol sivtation Week his been appointed 
putvic relations manager to the Pratt 


Whitney ivison of Ueited 
Corporation 

The secretary of the West London 
Aviation Club, which recently held its 


first annual general meeting 


new members will et 


states that 
the clah 
ineets etch Friday (7.40 p.m.) at Beau 
fort House, Lillie Road. Fulham 


omert 


William ami Ltd 
steels 


| 
particularly of the heat 
variety for ga 


esisting turhiie compo 


nents ire well known smhounce the 
sppeintment of Mr W. Hammond 
ss works director and Mr Whitakee 
proxluction manager 

High Duty Alloys, reeently pro. 
duced for their business visitors a guide 
to the location of their various factories ; 
now they have published a most entes 
taining brochure comeerning Moresby 
Hall, the lovely old manor which they 
maintain as a guest-house for visitors to 
their Distington, Cumberland, works 

. 

Mr. Y. Galitzine has bees Appointed 
to "the managing director of 
Hunting Air Travel, Mr L 
Smith He will remain editer of the 
Hunting Aviation Review and will con 
tinue to carry out certain of his Pres 
liaison duties for the Hunting Group 
For the time being. hie 
London H.Q. of 
Ltd. at 20, Pall Mall 


at the 
Hunting Air 
SW 


Travel 
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GAS-TURBINE 


Tits publication date of this of flight alw 
that of the fifth and latest edition of Gas [Turbines 
and Jet Propulsion,* by G. Geotirey Smith, MBE, 
Editerial Director of Plight 

When the first edition of this 
December, 1942--it stood quite alone in its then novel and 
highly specialized field. ‘There was, naturally enough, an 
and large-scale demand for the book; so much 
©, im fact, that the second edition was issued only sx 
months later. And so it has gone on through nearly a 
decade, and with the passing years have appeared new, 
larger, more comprehensive and better-produced editions 

and second and even third reprintings of those editions. 
In each new issue, the standard set by the first edition has 
been enhanced and, as a result of this continued progress, 
it is as true to say of to-day's fifth edition as it was of 
the 1942 first edition, that in content, technical quality, 
comprehensiveness and lucidity, Gas Turbines and Jet 
bef yee is a pioneer work. In this connection, the 
world-wide recognition of its merit led to previous editions 
being printed in other languages, and now this fifth edition 
ilso is to be published in the United States, France, 
Holland, Italy and Spain. . 


work appeared—in 


Traditions Established 


In his foreword to the new edition, Dr. H. Roxbee Cox, 
Ph.D, D.LC., B.Sc., M.I..Mech.E., F.R.Ae.S., Past- 
President of the Royal Aeronautical Society and Chief 
Scientist to the Ministry of Fuel and Power, states that 

gas-turbine history is so short that one does not expect 
to find traditions in it. One that seems firmly established 
is this book."’ He also notes how each successive edition 
has given additional information, building up an ever 
more-complete picture of the possibilities of the gas turbine 
as applied to aircraft. This im especially true of the new 
edition for, apart from revision and expansion of existing 
chapters, no fewer than five entirely new chapters have 
been included. Among these additions, those dealing with 
rocket propulsion and with turbines for road vehicles will 
doubtless prove to be extremely rich hunting-grounds for 


* Published for “ Flight” by Iliffe and Sons, Lid., Dorset House, 


Stamford Street, London, S.E.1. Price 214. (postage od 
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The difference in thick- 
ness between the firse 
(1942) and latest editions 
is visual evidence of the 
speed of gas-turbine 
progress. 


all readers of the book, the technician, designer, student 
and business executive alike 

It is, of course, the extraordinary comprehensiveness of 
its coverage that makes the new edition such an invaluable 
source of reference to engineering executives, airline opera- 
tors and civil and military authorities in all countries, as 
well as making it a cardinal textbook for universities, tech- 
nical academies and Government establishments. In its 
386 pages are included over 350 illustrations and, over 
and above the discussion of turbine design and manu- 
facture, an exhaustive appraisal of every known aircraft 
gas-turbine unit is given, together with all essential particu- 
lars of every known aircraft employing turbojet or turbo- 
prop propulsion, — 

The views of leading designers and technologists on vari- 
ous relevant aspects of turbine propulsion and aircraft, as 
expressed in papers delivered before learned societies, are 
collected in the copious appendix for convenient reference. 

The contents include :-— 

Propulsion by Jet Reaction; Thrust and Performance ; 
Early Projects; Jets or Airscrews; Gas-turbine Compo- 
nents ; Combustion Systems and Equipment; Metallurgical 
Problems; British Gas Turbines; American Gas Turbines; 
Germany: Aircraft and Turbines; Canadian and European 
Turbines; Testing and Maintenance ; « Turbine-propelled 
Aircraft; Aerodynamic Problems; Tailless Aircraft and 
Flying Wings ; Compounded Units ; Ramjets and Pulsejets ; 
Rocket Propulsion ; Closed-cycle Gas Turbines; Turbines 
for Road Vehicles; Adoption and Progress; Appendix: 
Notable Views on Turbine Propulsion: Index 


TWO THOROUGHBREDS FROM THE EASTLEIGH STABLE 


Continued progress with the Cierva Air Horse is emphasized by this recent 


raph showing the first and second machines. The 


latter, which can be seen “ground running.” is expected to make its maiden flight within the immediate future. 
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Four ** Bristol” THESET 


Propetller-turbines. developing 
10.000 hip... power the MERVMES 
and make possible still further 


progress in speed and pussenyer 


comfort in this famous series of 


Mandley Page aircraft. 
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aircratt 


Crews are going to like 
the Viscount for her low 


noise level and lack of 


vibration. Flying on four 
smooth propeller - turbines 
will be a holiday from travel 
fatigue Pressurization, 
temperature control, and 
air-conditioning complete 
the crew’s comfort. 


Pilots flying this new air- 
craft for the first 
will expect to find her 
different to handle. The 
only difference is that she 
handles more easily. Stick 
loads are light, stalling 
characteristics excellent 
She can take off on three 


and fly on any two of 


the Rolls-Royce ‘ Darts’, 


As an engine is cut she 
sull flies steadily, With 
two out on one side she 
can easily be held right 
through the speed range 
without re-trimming the 
spring tabs. High-lift flaps 
allow low-speed landings 
in a short distance, short 
take-offs, tighter circling. 


The Viscount has a well 
planned, comfortable cock- 
pit—uses low flash-point 
kerosene carried in crash- 
proof tanks . . . has a 
simple, effective, thermal 
de-icing system. With safety 
for ease of mind, smooth- 
ness for ease of body — 
crews will be glad to say, 
“ We're off for a conversion 
course on the Viscount!” 


THE FIRST PROPELLER TURBINE AIR LINER 


VICKERS - ARMSTRONGS 


LIMITED 


Vickers House - Broadway - London - SW1 
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airport yesterday for work in the Middle East on behalf of Hunting Aerosurveys, Ltd. 


SOLENT WITHDRAWAL 
TRONG criticism of B.O.A.C.'s intended withdrawal of 
Solents from service was recently made by a deputation 
representing the staff of the Corporation’s No. 4 Line, who felt 
that the decision called for a personal iiterview with the 
Minister of Civil Aviation, Lord Pakenham, The members of 
the deputation were outspoken in their vitw that the policy 
was mistaken on both national and operational grounds 
Though he promised a considered reply in due course, the 
Minister's reaction was not encouraging He expressed his 
“complete confidence in the commercial judgment of 
B.O.A.C."" and said that he was not aware of any national] con- 
sideration which in this case would lead him to request the 
Corporation to reconsider its decision 
While realizing that B.O.A.C.’s decision was probably seces- 
sary in the interests of operating economy, Flight must never: 
theless reiterate the opinion (which is shared by members o! 
the staff of B.O.A.C.) that operational knowledge of the flying 
boat is of inestimable value, the loss of which the United King. 
dom and Dominions might have cause to regret. It is hard to 
reconcile the decision with the fact that the Minister bas re. 
emphasized the intention of the Government and B.O.A.C. to 
» ahead with plans for production and operations of the 
Res Princess boats. 


FUTURE CIVIL PILOTS 

IRST ns of implementation of the recommendations of 

the Wilcock Report on recruitment, training and licens- 

ing of personnel for civil aviation, which was presented to Par 
Yiament last July, are evident in the announcement of a 
scheme, to be introduced almost immediately, whereby suitable 
pilots holding short service commissions will be selected well 
in advance of their release date and given facilities for obtain- 
ing their civil licences whilst still serving. In the Royal Air 
Force these facilities may include special postings to Commands 
where more appropriate experience can be obtained 

To determine the extent of the possible pilot-shortage and to 
enable effective action to be taken before it reaches serious 
proportions, the M.C.A. is shortly to invite all operators to 
submit a forecast of their individual requirements—ap to two 
years ahead, if possible The present intention is that these 
figures should be reviewed every six months so the trend 
of employment may be taken into account 

In announcing the new arrangements, the M.C.A. states 
‘Although it will not ensure that an adequate number of 
experienced pilots will always be available to the industry, the 
scheme for pre-selection will enable a fairly accurate azsesement 


ti, 


NEWS 


SURVEY PRINCE: The first production version of the Percival Prince as adapted for aerial survey duties was due to leave Luton 


to be made of the number of pilots likely to be forthcoming 
from the Services.’ 

Although this scheme should, in some measure, alleviate the 
situation envisaged in the Wilcock Report, it is apparent that 
even the M.C.A. does not consider such a remedy completely 
adequate It will be recalled that the Committee's report 
recommended a State-aided training scheme to provide scholar 
ships for 40 per cent of the pilot entrants required from tivi! 
life. In a memorandum to the report, however, Lord Paken- 
ham stated that he did not accept this recommendation in 
principle In our own view, the Ministry's action in 
announcing the present schenie emphasizes the fact that a 
shortage of the propertions envisaged does in fact exist, and 
that further comsideration should be given to the implementa 
tion of the State-aided training plan. We may now, per 
look forward to increasing co-operation, in all 
tween Service and civil fying interests to their mutual benefit 


CHAIRMAN’S TOUR 


chairman of B.O.A.¢ Sir Miles Thomas, left London 
last Thursday for what he described as a ‘‘Comet trail 
blazing tour."" He is visiting Karachi, Singapore, Hong Kong 
and destinations in Australia and New Zealand 

He reached Karachi on Saturday, where he made the wel 
come announcement that progress with the de Havilland Comet 
was two vears ahead of schedule, and that, starting with a 
short-stage service, probably as far as Cairo, B.O.A.C. wouki 
first introduce the aircraft on the London-Australia rotte. By 
the end of 1951, he expected, jet airliners would be flying 
regularly as far as Karachi 

Before leaving London, Sir Miles had explained the objects 
of bis tour, saying My mission is three-fold. First, | intend 
to make a personal on-the-spot check that all possille 
economies are, in fact, being made on B.O.A.C.'s Far East 
routes, where we have substituted Argonauts for the old 
slower flying boats; secondly, I shall talk to the head officials 
associated with other Commonwealth airlines with a view 
strengthening our joint operations between Britain and Aus 
tralasia, including the westabowt route across the Pacific and 
Canada. Thirdly, | am in a sense blazing the trail for the 
Comet.’ 

On the general subject of B.O.A.C.'s progress. Sir Miles 
said that it could now be accepted that the major part of 
the reorganization programme had been accomplished. Since 
March, 1947. the staff had been reduced from 24,464 to 17,250 

a reduction of ower 2p per ceht; concurrently, aircratt 
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CIVIL AVIATION NEWS... PROCTOR PRECAUTIONS 


Notue to Licen iveraf ngineers and Owners 
ii 
tw nm 


mite 


raft i 4 tor an mmm 
ainpla pars of all Progtor IV 
to ensure that there are defects in the timber 
glued joints are sound \ structural failure 
Proctor V aircraft was recently reported and these 5 


have been ordered pending the resalt of the investigation 


: notice stresses that ctors are classified in the 
connect 


cateror' ly and must not be subjected to evoluti 
to be dor 


might lead abrupt variations of attitude The new 
cancels an earlier issue of the same notice arising 
failure of a Proctor IV 


1¢ inyplicatio Miles ow AMBASSADOR IN EIRE 

vat Sir Frank Whitt s now touring "THE second prototype Ambassador was recently 

uiferring with the ie strated to Aer Lingus at Collinstown, near Dublin 

fieials of the civil mm dis rate B.S, Errington, Airspeed’s chief test pilot 

‘ Government on such matters I re yn panied by Mr. P. E. Gordon-Marshall, the sales di 
jet airliners and its effect on navigate ] d ad ics Ambassador spent three days in Eire During t! t 

snd ground-control facilities Considerab rach tio wilh return trip was made to Shannon airport, with Aer Lingt 
before ( can b ‘ lirectors and officials of the Department of Industry and Com 
merce on board. Several Aer Lingus pilots had the o f 
of handling the aircraft in the air on the demonstrat« 


l IGHT-AIRCR FT SAFETY Although t Ambassador was being flown at rel 


levels throughout its tour, the point-to-point spe 
1950 relere ewm o the num 
aircrait 


weather 


‘ 


) were said to have been v encouraging when related 
f ident » ha cently occurred to previous test figures. On the outward journey the fi 
fue to ire tween Hurn and Collinstown was made in 1 hr 4 
elemen ry average of 246 m.p.h., including climb and descer 
neu apite of the fact that the aircraft cruised at only 
the engines were being run at less than 60 per cet 
The average speed for the return trip was 241 m.p.h 
nee ; average T.A.S. during each flight 250 m.p.h The 
aircraf ntion i o the f that take-~ ; dor’s published cruising speed for these power 
formance \ number « rs conditions is, in fact, exactly 250 m.p.h 
il lane wre ah rfac uphill sl own The second prototype is equipped with the Decca Navigator 
lraug ‘ may e imps of tree system, and all over-weather position-finding was carried 
huilding und ndul i nd als efter with this equipment, which proved itself to be extren 
I t accurate and is said to have given good results even on the 
vest coast of Eire nearly 400 miles. from the master transmit 
Station 
Lingus at present operates a fleet of 13 DC-3s 
DEVELOPMENT IN TPALY npressive record of passenger totals and aircraft 
| HE Italan a 1,700,000 kg of fre [he longest route 
nanies which were operat ni re are now onl er for which the Amba 
maj 
at af air trafic in SIAMESE SERVICES 
Italy sndled bs mopar lans incl he NS-ASIATIC AIRLINES, a company operate 
nauguration of Rome t ig } ices vernment of Thailand, is expected to commer 


Much plished ix services be 


now n 
internation 


a ‘ 


hase six 
r the air 


AMBASSADOR TO EIRE: The Airspeed Ambassador which, as reported on this page, was recently demonstrated to Aer Lingus, is 
seen here at Collinstown, Dublin's airport. To the right is an Aer Lingus Dakota. 


4 
= Civd 
The airman thought that the prospects tor tqjo-51 were 
brighter and that economies resulting from the reorganiza- thet : 
tlor ere alread ecomimg evident Mentioning that the 
8 
fluicd inte ational situat im South East Asia made it in- 
on creasing mportant that there should be a strong and efficient The 
sit service Letween the homeland and the Emp normal 
in the eastern hemisphere, Sir Mile sid in t which 
mu preparate Comet wrations ha 
Problems of aerodrome lengths, high altitude, 
eas wind studies, the effect of humidity and tropical heat on jet 
pet 
4 
| 
ed | 
| 
| 
Rang) ‘ Lo na Rang cad 
fie t Amp Ang Mr. D, S. Starr, vice-president of the company 
es | ed one of ti eat in Europe Plans for the new has completed a three-month visit to New York here h a 
4 
Aas al a@irport t Fiun t near Rome, are well has been negotiating for the purchase of four Skymasters t if 
we and its eX ted ¢ egin in e be used on the new routes Mr. Starr states that eration ; 
q neat sture During the past thre ute network itt pr ‘bably commence within four er five months and that 
<i } combined Italian a es totalled ¢ ; km In the same the services will be flown over both the Atlantic and Midd : 
2 ee i period a t tal of 54,080 aut alt-h etre were flown and East ites Further negotiations are in progress to pur © 
ae 166.852 passengers tr orted. while figures for mail ar a: Scandias, which will be used as replacements : 
care mounted ga kg respect } t raft 1 nh servi n Thailand and Burma 
J ‘ 
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“THE WORLD'S FIRST” 


HE world’s first endorsement for 
turboprop aircraft has been record 

on the licence held by Capt 
Rymer, B.E.A.’s Chief Base Training Ca 
On bebalf of B.E.A 


tain at Northolt 

Captain Rymer has been working im close 
co-operation with Mr Mutt’ Summers 
Vicker’s chief test pilot, on the Viscount 
handling trials, accumulating to date a 
tetal of go hours fiyis m this type 
He recently took the A.R_B. tests on the 


st and was duly accorded the dix 
tinction of being the first pilot permitted 
to fiy the aircraft commercially During 
the war he was flying for Coastal Com 
mand and as an instructor before joining [5.F A. in 
has a total of approximately 5,000 flying lwurs 


Visco 
Capt, R. Rymer 


qf he 


L€.A.0, AIDS REPORT 


HE report of the LC,A.O Acrodromes, Al: 

Ground Aids Division, which met in Meatreal | ’ 
ber has now been published. Three main problenis were stuched 
those of approach lighting and day marking aids for t 
approach; standardised marint-base lighting and 
day marking; and the formulation of te specifications 
for aviation-light and surface-marking colours together with 
specifications for beam characteristics of beacons and of flash 
ing amber lights 


rhe report recommends two approach lighting systems. The 


hnical 


i5* 


first. designed to a approaching in of down 
ta if r i lights extending from 
tbe thresh t ior cistance at least 
y,o00(t, Bach light is te be not more than gooft from the next 
the t positioned either along an extension of 
the entr to eft of, and parallel t 
teen eutre ust not we than metre 
et of unway The installation of th 
i ecommended for all runways provided with 
iy type of rac mivigation aid to final approach and landing 
For t stallat designe ifflord guidance 
sft making str aches if wieibality 
t it decuted that vetems which have to date been 
by France, Britain and the United States were all 
it was recommended that the configuration of the 


lighting svstern should be in conformity with 
lesigns It was thought 
me line-and-bar system should be 
proposed by France and Britain 
principle, differed in configuration 
tin the if marine bases it agreed that hehting 
should be clearly distinguishable from that of a sonmal air 
held to avoid the possibility of a landplane puot putting<down 
on water The colour characteristics of water hghting were 
selected on this priaciple rather than with a view to providing 
maximum light intensities, and a number of standards and 
recomunended practices were agreed upon It was decked that 


lexrrah! howevet 
developed out af the 


secom! approach 
one Of the three 


identical 


or 


lay marking of marine bases could generally be affected by 
onspicucusly marking each hght-support Additional spect 
fications were drawn up for “aviation colours’ for lights of 
fixed and var intensity; they included guidance as to 


designs which would ensure discrimination between yellow and 


BREVITIES 


V JITH the object of entering the executive-transport 

feederliner market in the U.S., the de Havilland Company 
is in process of completing American certification for the eight 
To date, nearly yoo Doves have been sor 


workd 


passenger Dove 
throughout the 

h Zealand have create 


Visitors to the Empire Games in New 


a steadily increasing backlog*of passengers for Tasman Empire 
Airways; the figure now stands at 650 The company a 
been forced to charter Skymasters to meet the heavy trafh 
. 
AO.A arriving in New York trom oversea: 


passengers 
itline 


points and requiring direct connections on American A 
to destinations in the U.S., Mexico and Canada, will be pro 
limousine service from the new iternationa 


vided with free 
terminal at Idlewild to La Guardia 
During 1949 American Overseas Airines arried more pas 
at any time in tts history Passengers 


sengers and cargé 
totalled 97,200 

figures reached 12,500 
unted to t,g00,000 ib, an 


per cent more than the previous year 
ot 64 per 
increase Of 45.4 


Cargo ooo Tf in 
ent, and mail am 
The company flew a total of 202,100,000 passeng® 


ton-miles during the year 


per cent 
miles and 25, 200,00« 


Mr. Brian Oakley, who has been commandant Rentire 
Airport for over two years, is now mmandant of Northolt 
He succeeds A.V-M. S. P. Simpson, who (as mentioned in 


ontroller of the M_.C.A 
ntment of Mr. G. |. H 
te 


omes a Divisional ( 
The Ministry also announces the app« 
Jeffs as airport commandant at Prestwick in succession 
G/C. J A. McDonald 
operations officer 

An indication of the rate at which the carriage of air freig 

js increasing can be obtained from figures reported by Austra 


lian National Airways for the period from ig4f t& June, 1949 


From {4.413.686 the total had eased to £13.760,712 by 
December, 1947, and by June, 1949, had reached 419,930, 520 
ANA. is now using three [X°-4s three Bristol freighter 
exclusively for such The moanvy has also renewer! 
its application to run a Sy Christchurch Si. master service 
three times weekly 
A considerably enlarged fourth edition of { (ui 

fivcratt Maintenance Engineer Licence E re 
vised im accordance with the latest MCA. and A R.B. orders 
and requirements, has been published by the Soviet f 
Lice Aircraft Engineers he section containing «pe 


has been 


1ugmente 


examination papers, in particular 


who has been appointed a divisions! 


subsect Cones thas 


inclusion © 


informative handteook price 68 ire obtamable trom the 


Society's head offiwe at Pinsbury Circus How Blomfick! 
Street. London, E C.2 
brom Ja th Boenng Stratocrumers have been uperat 


ing on the Calformia-Hawail segment of the United Airlines 
system, Seven round-trip flights weekly are flown betwee 
San Francisco and Honolalu, and the flight from the ominiand 
t llawa i ompleted in hours 

. 

All who served in any capacity in the oid Plough Lane 
buildings at Croydon Airport before the move (in December 
ig27), to the present buildings, are eligible for a reunson dinner 
vhich it is proposed to hold at the Aerodrome Hote! on 
Friday, March «7th. Tickets (price 74 6d) are obtainable from 
Mr. Leslie Pace, « B.O.A.f Lordon Airport, Heathrow 
Admission will be strictl limited to those whe im provede 


the necessary proot of eligibility 

Ihe pr ately owned Malavan Airways as 
increased its unduplicated route mileage to 6, $04 The theet 
ysists of seven DC.4s, and the equivalent annual atilization 
per aircraft. with no schedule } ght fiving. has now reached 
‘ re of 1.6606 Services are perated to Sarawak North 
Burma, Thailand, Indo-China and, domestically, within 
s. Facilities are pre led at Singapore for a number 


{ other operat xluding BO.AA und Pan American 
\irwa 
Following th mclusion of the agreement with Ceylon 
ation circles Australia hope that similar arrangements 
be made with the Philippir Holland, India and 
Pakistan which for some time have been anxious to operate 
services to Austraha under sach reciprocal agreements It 
vill be remembered that in pre-war days the K.L.M. service 
to Australia was noted for its efficiency; its revival would 
ve welcomed . by ommercial interests who comaider thar 
Austraha should lopt the same policy towards foreign air- 
att As toward eh 
Commercial development of Air France since the end ¢ 
e war has been recognized by the award of the Kulhman 


iedal The award is made annually to the French enterprise 
n the opinion of the jadges, a group of Lille indus 
s, has shown the greatest all-round increase in the scope 

activities over the pre-war period 
the case of Air France can 
kilometres flown 


and efficiency of its 


nerease in 
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CIVIL AVIATION NEWS At the begiani 1950 a total of 21 Lockheed Cons 
tions e ¢ither flying or on order for 14 major air! 
which in 1998 was 10,874,595 and in 1948, 37.479.404. The che oughout th id and for the U ‘S military servic 
number of passengers carried has risen from 14.424 to §63.945 this total » abreralt of the series 
parison, the t nun DC-6s in operation or on 
Company officials recently visited Beigiade to discuss plans 
for the proposed Pan American feeder service, The airfield at 
telerade is at present severe rent rix ! in size and landing 
aids it is reported, however at Yugoslavia will ask for a 
substantial U.S. loan to permit expansio i aviation 
facilities 


Beech Airc: orporation announces production of the new 
model B-35 Bonanz This latest version incorporates several 
rehinements, amon hich are increased horse-power rating 
at take-off fi ly controlled variable-pitch a: 
screw, in . i ravel and speedier retraction of the 
The Italian compan litalia, | ; pened a booking under 
and enquiry office in London I} plications for reservations 1 

winter season, when many : ‘ owners and 
can now, therefore, be lirect mpany at the new + of A. overhauls the 
Rege arts sometimes involves difficulty, Weston Air 
1s ‘ Weston super Mare, announce that they hold 
ve B.O.AC. mid-Atlantic route from Lopdon to Bermada t of airframe and engine parts for a variety of types 
and Nassau via Lisbon and the Azores, which was closed after together with a wide ection of aircraft materials for 
the lows of the Tudor IV Star Tiger in January, 1948, is to immed 
reopened on March and The new service will connect . ° ° 
Nassau with present York flights to Kingston. Panama The State Department has announced that it will ni 
ma and Santiago. Constellations will be used, and the designate further American airline companies for expanded 
ll be flown twice weekly during March, increasing perations in Canada until a Canadian company has been 
times weekly in April. HB.0.A< mstellation ser granted reciprocal rights for the Montreal-New York route 
ice between New York and Bermud hich is said to have This decision arises from the dispute between Colonial airlines 
been operating at an annual loss of 4500. 000, will be with and the Canadian Air Transport Board {on behalf of Trans- 
drawn on March y1st. On the south Atlantic route via Dakar, Canada Airlines) as to the n ht of the former to retain the 
Natal, Rio de Janeiro, Montevideo and Buenos Aires to San- monopoly of this route. The U.S. Lower Courts decided that 
tiago, Argonauts will be roduced pr y to replace the two companies should operate this service mutually, but 
the existing York services: the repl ment should be com- the decision is to be re-examined by the Supreme Court on 
plete before the end of March February tpth 


FROM THE CLUBS 


D': RING 1949 the Cambridge Aero Club flew 1,307 hours; She complete overhaul of a very dilapidated pre-war 
total was hieve witl ‘ Tiger Moths and one Aeronca | 8 h.p. J.A.P.) represents a praiseworthy 
a further j h bei Id in reserve The effort on the part of two young students, Mr. P. Simpson (the 
training syllab in aerobatics, instru registered ne d Mr. A. Ord-Hume, of Pinner, Middivsex 

vht flying iM msiderat nount « os The aircraft was | hased in 1947 and the work, which 
t solos during cluded complete fabric recovering, was Carried out during 
before the new acations in the owner's garage Application for a rerewa 
‘ quently, five ‘ has been submitted, and flight trials were carried 
qualified for the n ence i approval for at Elstree by Mr. J]. K. Keats, C.F.L. of the United 
course was received u ber "TVice ] who considered the aircraft satisfactory in every 
rvi ind housing spe cond aircraft on the Simpson-Ord-Hume intl 

si, 


visitors took 


r, on which the tw ‘nthusiasts bh 
A.R.B. approval the Aer 


iding Aviation . 
weather per it yin lub recorde t i ¢ 75 
seriously cur uring the si avs ended Januar h, a notable achieve 
recently ob ment for the winter season Phis figure, which included dual 
ivailable to nd s I was attained with only-four chub aircraft 
Juring ring the period in question, five pupils successfully com 


number 
«, particu N vie its impen artur » Ratcliffe Aerodrome 


f schetiuled farewell party Saturday, N 1 h. Visitors from othe 


Club is organizing 
r 
the tten afternoon tes by wed 


The Aeronca 100 (38 h.p. |.AP.) which, as related above, has been restored 
to life by two youthful enthusiasts, Mr. P. Simpson (21), the owner, and 
Mr. A. Ord-Hume (17). The aircraft now awaits renewal of its C. of A 
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:dvantage of the fa tie is 
December, several member the West R 
Centr ventured into th ur henever ti 
ce mitted, but the absence of any visibl i 
tailed dual instractior Mr. hk. O. ¢ le 
cL tained his tructor endorsement and is r 
t nt 
3 e the granting of the full tering ence, a 
ful functions ha een held in t ib-hor 
P vis has beer if t peration 
from Leeds to Lond ‘ Jerse luring 
These flights a ue't g n April rst; the Tersey {a Operations from the club's new air 
ee servace be flown three time .ee th a atav at Guern field at Rearsby should commence on April ist flying at Z 
See s { j Ratcliffe is to cease on March 15¢ 
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Over 8,000 hours development running and flying 
experience have gone into the development of the 
Mamba. Increased power has been achieved without any 
increase in weight or diameter. Completed successfully 
150 hour civil and military type tests, 500 hour sealed 
endurance test flying in five types of single and 
multi-engined aircraft. 
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The Double Mamba with independent contra-rotating 
props is the ideal power unit where economical cruising ~ 
and high reserve of power are required. 


(ODELEY 


fy 


R TURBINES ARMSTRONG IOELEY PROPELLER 
ABINES ARMSTRONG SIDDELEY PROPELLER 7 
TRONG SIDDELEY PRO 
VG SIDDELEY 


TURBINES ARMST 
DELEY PROPE 
LER TURBINE 
ARMSTRONG 
ELEY PRO 


PROPELLER T PROPEL INES One of the world’s most powerful aero engines—over 
RMSTRONG SIDDELEY PROPELLER TURBINES. ARMSTRONG SIODELEY. PROPEL 4,110 equivalent s.h.p —the Python is the first prop-jet 
NG SIOOELET PROPELLER: TURBINES ARMSTRONG. SIDDELEY PROPELLER in quantity production. Passed 150 hour combined 
PELLER TURBINES ARMS TRONC, civil and military type tests August 1949... flying in 
the new Wyvern Naval Strike Fighter August 1949. 
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in the sub-heading above are essentially true, their 
implication could be misleading. Tropical tempera 
ture—for, of course, the gas turbine is particularly sensitive to 
ambient temperatures—coupled with a high elevation (such as 
exists, for example, at Nairobi) can mean that the basic power 
available for take-off is reduced by as much as 25 per cent. 
If, therefore, in a four-engined aircraft, one turbojet 
‘dies’ at take-off, the available power remaining to meet 
1.C.A.O. requirements is, effectively, that of only two 
Thrust boosting can be obtained by water injection and 
by afterburning, but whereas all types of air-consuming 
engines suffer a loss of power output with decrease of 
atmospheric density, the rocket motor shows a slight im 
provement in performance under these conditions. Further 
more, there is virtually no limit to the extra thrust which 
can be obtained from rockets of suitable design. The high 
fuel-consumption of the rocket is relatively unimportant 
in the take-off assistance application, for the whole fuel 
load is consumed in a matter of seconds, and although 
racket propulsion at low speeds results in poor (rocket) 
efficiency, the characteristic high thrust from small, light 
units offers great advantage 
So far as the ordinary man in the street (at least of 
London) is concerned, aeronautica) rocketry conjures up 
bitter memories of V-zs. All in all, therefore, it is not 
to be wondered at that the immediate passenger-reaction 
to the use of rockets for civil aircraft is somewhat reserved, 
if not actually wary. This unease may well be largely 
the outcome of ignorance, particularly in view of the 
general impression, sustained by the annual Guy Fawkes 
festival, that rockets involve bangs and cracks and showers 
of sparks. It may, therefore, be a matter of surprise to 
many people to learn that all that comes out of the Sprite 
is a jet of steam and oxygen; and although it is called 
superheated steam—-which really means that it is of a 


A LTHOUGH the words “‘ for assisting Comet Take-off 


The Sprite is an entirely self contained prop 


unit, seven feet in length and 20 inches in diameter 


Details of the de Havilland Rocket Unit for Assisting Comet Take-off 


higher temperature than the liquid from which it is 
formed—the actual temperature is not high ; it is, in fact, 
only of the order of 100 deg C at the nozzle outlet, although 
it attains 480 deg C in the reaction chamber. 

As such, the Sprite falls into the “‘cold'’ as opposed to 
the “‘hot’’ category of liquid-fuel rockets. These words 
‘hot and “cold in this connection are colloquial terms 
which were coined purely for the sake of convenience by 
one of the major German rocket concerns, Walterwerke of 
Kiel. The difference between the hot and the cold rocket 
is, as may be supposed, essentially one of working tem 
perature, but the matter does go somewhat deeper than 
this. A cold rocket is a simpler device than a hot rocket, 
in that it escapes the acute problems of heat transfer and 
fuel injection which bedevil the latter type. Payment for 
these advantages is, however, exacted in terms of per 
formance, for the cold rocket has a fuel voracity roughly 
twice that of its hot complement. In finite terms, the hot 
rocket has a specific thrust of the 200 order, that is, it 
will give 200 lb thrust per Ib of fuel consumed per second 
whilst the cold rocket achieves a specific thrust of but 
100 Ib 

This thirst on the part of the cold rocket puts it out 
of court for anything other than very-short-term opera 
tion: practical considerations of tankage make it good 
for ‘‘ endurances '' measured in seconds, but for anything 
timed in minutes the claims of the hot rocket hold sway 
However, for duties such as providing take-off assistance, 
the cold rocket offers an attractive solution, the more so 
in that its small bulk and simplicity are coupled with safety 
in operation 

Before going on to deal with the Sprite itself, the essen 
tial operational difference between hot and cold rockets 
might well be considered. In a hot rocket—of which the 
V-2 provides a classic example—propulsive thrust is 
derived from the combustion of fuel, for example, alcohol, 
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SPRITE ROCKET... 


petrol or paraffin, in conjunction with an oxydizer such 
is hydrogen peroxide (although, in point of fact, liquid 
oxygen was used in the V-2). The function of the oxydizer 
is simply to provide a source of oxygen sufficient to sup- 
port combustion, and in this connection the development 
of hydrogen peroxide at high concentrations was a valuable 


step toward making the liquid-fuel rocket a more practical 
proposition 
It is perhaps apposite here to remark on the curiously 


laggard-like attitude of our “‘ military scientists ’’ towards 
rockets in the past and, indeed, to some extent, in the 
present Certainly, the German interest in rockets was 
common knowledge over here from as far back as the 
early twenties, and much as one might have detested the 
V2 from actual experience of having lived in their target 
urea, the fact that the weapon was a major scientific 
ahievernent must be recognized and our late enemies be 
given every credit for pursuing their unique researches to 
so terrifyingly efficient a conclusion. What is not generally 
known 1s that, ironically, highly concentrated hydrogen 
peroxide was developed in this country before the war 
(concurrently with, yet quite independently of, the similar 
German development), but when our authorities were 
apprized of it they exhibited a myopic lack of interest 

The Sprite owes its existence to the fact that de Havil 
lands have always paid close attention to all developments 
which show any likehhood of attaining real significance 
in aviation. Thus it was that, in view of the German 
advances in the design of rocket propulsion, Major Halford 
set up a special-project section under the leadership of 
Mr AV. Cleaver, whose task was the evaluation of the 
various known forms of aircraft rocket and the develop 
ment of units for manufacture by the de Havilland Engine 
Company. Initially, the special-project section concerned 
itself only with the most general study of the possibilities 
of rocket propulsion for aircraft based, in the first instance, 
on the extensive German data and experience. It soon 
became clear, however, that the hydrogen-peroxide cold 
rocket was simple and reliable and offered the most 
promising prospect for the evolution of comparatively 
simple units like the Sprite ; it was, in addition, an essential 
stage in the wider programme of rocket research upon 
which the de Havilland Engine Company has embarked 

In a cold rocket, such as the Sprite, the oxydizer is 
tself the fuel and all that is required in addition to the 


Port (left) and starboard (above) views of valve units and contro! 
gear, showing relative dispositions and internal construction. 


concentrated peroxide is a catalyst. The chemical formula 
for hydrogen peroxide is H,O,, which is only another way 
of saying that each molecule of peroxide is made up of 
two atoms of hydrogen and two atoms of oxygen A 
catalyst is simply a substance which, when brought into 
contact with the main substance (in this case the hydrogen 
peroxide) causes the latter to undergo a molecular change, 
or decompose There are a number of catalysts for 
hydrogen peroxide; for example, among the metals 
platinum, silver and lead are extremely good, and copper 
is fairly active ; mild steel, on the other hand, has a low 
catalytic efficiency, whilst stainless steel is almost inert 
and pure aluminium is 99.99 per cent inert. It is, of 
course, their catalytic reactive qualities as well as 
mechanical properties that have determined the materials 
used in the construction of the Sprite. In general, stainless 
steel has been used throughout, the only major disparities 
being the air bottles, which are of high-tensile steel, and 
the control valves, which employ duralumin bodies and 
ordinary steel internal components 

The catalyst used in the Sprite at the present time is 
either calcium permanganate or sodium permanganate at 
a concentration of 50 per cent by weight with water (the 
peroxide concentration is 80 per cent by weight with water) 
The function of the catalyst can conveniently be illus 
trated in the manner shown in the accompanying diagram 
At A are shown two peroxide molecules, each composed 
of two hydrogen atoms and two oxygen atoms. When 
these molecules come into contact with the permanganate 
catalyst, the two hydrogen atoms and one of the oxygen 
atoms in each molecule break away to form molecules of 
water (as at B) whilst the spare oxygen atoms of the 
original peroxide molecules pair off to become a molecule 
of oxygen. Necessarily, this change of molecular state 
liberates energy and it is this energy in the form of heat 
that turns the molecules of water into steam. The heat 
generated is, however, greater than that required merely 
to turn the water molecules into steam and this excess is 
used to expand the molecules, with the result that they 
issue from the reaction chamber through the outlet nozzle 
as a high-velocity stream, the thrust being derived in 
accordance with momentum laws. The pressure generated 
in the reaction chamber of the Sprite is approximately 
300 Ib/sq in, and the temperature—as already noted—is 
of the order of 480 deg C, whilst the jet velocity is in 
the region of 3,500 ft/sec ‘ 

A good deal of misapprehension is current concerning 
the dangers and difficulties of handling hydrogen peroxide 
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at high concentrations, but the consulerable German ex 

jence and post-war knowledge in this country have 
established that the liquid can, in fact, be handled as 
freely as petrol if comparable care is exercised. The pre 
cautions required are different in character from those re 
quired for petrol but are of the same order of iunportance 
Peroxide is perfectly safe so long as it is kept in clean, 
well-ventilated containers, preferably of stainless steel or 
aluminium. Contamination by foreign bodies will cause 
it to run down in strength, but except under extreme con- 
ditions, unlikely to be found in ordinary practice, the rate 
of strength depreciation will not be great and no serious 
danger will result—always provided that the containers are 
properly ventilated. If spilt, hydrogen peroxide will de 
compose under the catalytic action of dirt, etc.; and in 
terms of fire risk, although the liquid is not itself com 
bustible, if spilt, for example, on oily rags, it might pos 
sibly cause them to ignite. The whole question of safety 
in handling really devolves upon cleanliness, order and 
ventilation. 

As a unit, the Sprite rocket motor consists of a stainless- 
steel cylindrical tank of 39 gallons capacity in which is 
stored the hydrogen peroxide ; immediately abaft the tank 
is the reaction chamber, around which are axially grouped 
nine compressed-air bottles. The reaction chamber, which 
embodies a helical vane to promote mechanical mixing, 
discharges into the convergent/divergent propelling nozzle 
around the “ waist'’ of which is fitted the 2}-gallon tank 
for the catalyst; the distributor valves, thrust-check and 
starting valves are grouped around the forward end of 
the catalyst tank immediately behind the ring manifold 
into which the air bottles discharge 

Delivery is controlled by the pilot through a mechanically 
operated on/off air-cock and by solenoid-operated air 
distributor valves combined with an automatic pressure 
reducing valve It is the fact that these valves are 
operated by the pilot that enables him to carry out a 
check at 750 |b thrust in order to make sure that the unit 
is functioning correctly before the aircraft actually moves 
off. Furthermore, he is able to shut down the unit at 
any time during the reaction period Each of these 
features provides safeguards which could not be obtained 
in rockets using solid propellants 

Air in the nine bottles is stored at a pressure of 3,000 
Ib/sq in, its purpose being to pressurize the peroxide and 
catalyst tanks in order to force the liquids into the reaction 
chamber. The air is released by the operation of three 
controls, viz., the air control, the selector switch and the 
firing button. The first of these brings the unit to readi 
ness for starting, whilst the second serves to select whether 
the unit shall operate at reduced thrust for checking pur 


To increase both convenience 
and safety, this special trolley 
has been designed for Sprite 
re-fuelling. All the filling 
operations—i.e., peroxide, 
catalyst and air—are controlled 
by selector valves mounted <= 
behind the control panel. 
Dissimilar connections are 
used to preciude mistakes. 


In this view forward into the propelling nozzle, the ends of the 
helical mixing vanes can just be discerned 


Diagrammatic representation of catalytic breakdown of hydrogen 
(A) into water plus oxygen (B). 
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SPRITE ROCKET 


poses or at full thrust for an actual take-off In any 
event, no reaction takes place until the firing button ts 
depressed 

From the ring manifold uniting the nine bottles, the 
high-pressure air (as shown on the schematic diagram) 
flows to the reducing valve, but until the controls are 
operated it is trapped and no pressure-reducing action takes 
place. When, however, firing is initiated, the high- 
pressure air flows through the reducing orifice (1) and, 
having reached the low-pressure side of the reducing valve, 
is then free to flow to the opposite end of the piston (2) 
through the central passage. The difference in area of 
each end of the piston causes it to be moved by the air 
load against the action of spring (3) This movement 
reduces the area of orifice (1), thereby reducing the pres- 
sure on the low-pressure side of the valve. Necessarily, 
as this pressure falls, so does that acting on the opposite 
end of the piston, with the result that spring (3) opens 
the orifice to increase the low pressure. Equilibrium is 
obtained when the delivery pressure from the reducing 
valve is approximately 500 Ib/sq in, depending upon the 
input pressure 

On leaving the reducing valve, the air enters the safety 
valve. When the air control is ‘‘ off,’’ the shuttle valve 
(4) 1s Opened by air pressure acting against spring (5), 80 
allowing air to pass through the passages (6) to act upon 
the underside of piston (7). At the same time, this move- 
ment of the shuttle valve closes the vent passage (8). The 
head of piston (7) is therefore held closed against the 
shoulder (9) by air pressure and so prevents air from pass 
ing any farther through the system. When, however, the 
air control is moved to “on,"’ the cam (10) increases the 
compression of spring (5) which, overcoming the air pres- 
sure, moves the shuttle valve to open (8) and close (6) 
Air in the volume beneath the piston (7) is therefore vented 


Schematic diagram of control-gear interconnection, annotated to 
show the operational sequence described in the accompanying text. 
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so that the air pressure acting on the 
top of the piston moves it away from 
the seating (9); the air can then pass 
to the rest of the system. In the event 
of the delivery pressure from the re- 
ducing valve rising above 600 Ib/sq 
in, it will be enough to overcome even 
the increased due 
to cam (10) being in the ‘ posi- 

tion, so that the piston (7) “will seat 
against shoulder (9g) to prevent any 
excessive pressure from reaching the 
rest of the circuit 

The thrust-check valve, which is 
the next component in the circuit, 
serves only to provide a reduced air 
pressure in the propellant tanks, and 
therefore a reduced thrust output, 
solely for the purpose of checking the 
operation of the unit prior to take-off. 
The thrust-check valve is similar in 
action to the safety valve, with the 
difference that the shuttle is moved by 
a solenoid (11) instead of a cam and 
spring. The solenoid is energized by 
pressing the firing button, but only 
provided that ‘“‘check’’ has been 
selected on the selector switch. 

When the thrust-check valve is in 
operation, piston (12) is seated against 
shoulder (13) so that the air can pass 
only through the small-bore passage 
(14). This reduces the air pressure 
still further below the output of the 
reducing valve in order that the pro- 
pellants are fed at a reduced rate and 
give only about 1o per cent of the 
normal thrust When ‘‘fire’’ has 
been selected, however, the air can 
pass across the top of piston (12) and through the orifice 
seating (13)—as well as through (14)—that is, without 
such a further pressure drop 

On passing from the thrustcheck valve, the air is 
delivered to the starting and distributor valves (which are, 
in fact, all in the same body) but, until the firing button 
is depressed, the air can get no farther. In this condition, 
the air is trapped above the shuttles (15), (16) and (17). 
Both the peroxide tank and the catalyst tank are there- 
fore vented to atmosphere through passages (18) and (19), 
and (20) and (21). 

When the firing button (22) is pressed, shuttle (23) (15)— 
operated by the solenoid in the starting valve—closes the 
vent (24) and opens the orifice at (25) so that air can 
flow through and thence along pipe (26) to the underside 
of piston (27) in the catalyst air distributor valve. Owing 
to the differential area design of the shuttle, the pressure 
below (27) overcomes that acting on (16) despite the addi- 
tional downward load from spring (28). The shuttle there- 
fore rises, closing off (19) and opening (29), so that air 
flows through into pipe (30) to enter the catalyst tank. 

Until this sequence of events has occurred, the peroxide 
air-distributor valve cannot possibly operate and, therefore, 
the catalyst is always injected into the reaction chamber 
prior to the introduction of the peroxide. This is a safety 
feature in order to prevent the collection of excessive 
quantities of fiquid peroxide in the chamber which could 
entail the risk of a dangerous pressure build-up were it 
all suddenly to be decomposed by the arrival of the 
catalyst. The design of the valve interconnection in the 
Sprite is such that, when air is flowing through pipe (40), 
it can also flow along pipe (31) to the underside of piston 
(32) in the peroxide air-distributor valve, in order to lift 
shuttle (17) (13) so that pressure air above the shuttle can 
flow through orifice (44) and proceed via passage (18) and 
pipe (35) to the peroxide tank 

The air pressure in the propellant tanks thereupon builds 
up to values sufficient to open the spring-loaded non 
return-type injectors (36) and 37), whereupon the pro 
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tanks, reaction chamber and 
across the mixing cup is a splash-plate to break- 
distribution with the peroxide. The helical vanes 

ber also enhance mechanical mixing. 


pellants flow into the reaction chamber, where they 
spontaneously react and are exhausted through nozzle (38). 
As an aid to smooth starting, the poppet-valve-type 
peroxide injector is of two-stage design so that, initially, 
only a low-volume fiow is admitted through the small 
ports (39). Subsequently, as the air pressure in the 
catalyst and peroxide tanks increases, the injector (37) 
opens progressively, so allowing the main flow of peroxide 
to enter the reaction chamber through the annulus (40) 
around the valve head. The normal pressure maxima are 
approximately 450 Ib/sq in in the propellant tanks and 
300 Ib/sq in in the reaction chamber. In terms of per- 
formance, the total impulse of the Sprite is 55,000 Ib-sec, 
the general characteristics being shown in the accompany- 
ing thrust/time curve, and in this connection, although 
the shape of the thrust ‘‘die-away'"’ is arbitrarily shown 
as being from 5,000 Ib at 9 sec to 3,000 Ib at 12 sec, it 
is, in fact, capable of limited adjustment. It would also 
be possible to adjust the unit to give lower maximum 
thrusts for longer periods with only a slight loss in total 
impulse, e.g., 3,500 lb maximum thrust with a total time 
of about 16.5 sec, including thrust build-up and die-away. 


Refuelling Trolley 

In view of the fact that the fuelling of a unit such as 
the Sprite with two liquids and with compressed air could 
be a difficult, slow and (perhaps, in some circumstances) 
dangerous process, de Havillands have wisely designed a 
refuelling trolley which not only assists the avoidance of 
dangerous practices, but is, in addition, extremely con- 
venient. All possible safety features are incorporated in 
the trolley design in order to ensure quick and tidy opera- 
tion. Large compressed-air cylinders on the trailer are 
used to charge the Sprite air bottles by equalizing pressures, 
after which some of the remaining air is used to pressurize 
the peroxide and permanganate service tanks—which are 
of the correct capacity—on the trailer. This displaces the 


fluids from the service tanks up into the appropriate tanks 
terminating in self-sealing 


in the Sprite through hoses 


CATALYST 


couplings, which latter are purposely made of different 
sizes s0 as to eliminate the possibility of incorrect con- 
nection. All the filling operations are controlled by selector 
valves mounted behind the control panel on the trailer 
A drawing of the trolley appears on page 159. 
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The superiority of the diffuse beam of the Harley lamp (upper views) over the hard beam of the R.A.E. “’ K "’ type unit can be clearly seen 
in these photographs, which were obtained during the comparative trials conducted by British Overseas Airways Corporation. 


FOR 


Recent Developments in Landing-lamp Design 


HAT some pilots, particularly those of the older 
school, consider the aircraft landing light to be more 


of a nuisance than an asset almost certainly arises 
from the fact that they have never had the opportunity of 
landing with a really efficient lamp. The question then 
What are the essential qualities of a really efficient 
A consensus of pilots’ views would show 
that the ground ahead should be brightly illuminated for 
as great a distance as possible in all directions ; and that 
at the same time the beam itself should not be so ‘‘harsh’’ 
as to distract the eyes and prohilit retention of a wide field 
of vision. In fact, it might be said that the essence of a 
good landing lamp ts that a pilot should be able to see by 
its Hlumination in spite of its beam To this end the firm 
of Harley Aircraft Landing Lamps has devoted considerable 
research over recent years and has evolved a principle whic h 


ATISES, 
Landing- light? 


appears to be giving very Satisiactory results 

In the Harley lamp the user has an extraordinanily 
powerful light for a relatively small current consumption, 
distance intensity being combined with good local illumina 
tion of wide spread and depth. These lamps differ notice 
ably from other types in the addition of a fluted lens fitted 
behind the upper half of the glass. The object is to project 
and diffuse the beam from the upper half of the reflector 
down through the beam from the bottom half, thus giving 
a graduated area of light while retaining distance intensity 
and eliminating the effect (normally expenenced with high 
power conical-beam lamps) of a hard, glaring beam with a 
sharply defined cut-off at its edge 

A recent comparative demonstration of lamps of varying 
size and power, all using the Harley principle, showed con 
vincingly tts distinct supenority over a unit (in this case a 
standard RAE K"’ type lamp) employing the hard 
beam principle. Even with the lamp elevated to give its 
extreme range-—dependent, of course, on the power of the 
unit in question—a wide span of diffused light, in which 
objects could be clearly distinguished, extended to erther 
side of the almost invisible beam. The ‘'K'’ type of lamp, 
however, gave its intense illumination over a more restneted 
area surrounded by an impression of complete blackness 
in which it was impossible to recognise even comparatively 


“LIGHTER” 


LANDINGS 


The Harley Range 


large objects. Incidentally, it may be remarked that cer 
tain American lamps, mostly developed on the ‘‘sealed 
beam'’ principle, go some way towards eliminating the 
more undesirable qualities of a hard beam 

A double-filament arrangement can be supplied at option 
on most of the Harley lamps. In this case independent 
switching enables the secondary filament—-normally rated 
at a lower wattage than the pnmary-—-to be used for taxy 
ing purposes The life of the main filament is thus 
lengthened and the load on the battery reduced at a time 
when the generator is not giving its full output. 

Comparative tests have been carried out by the B.O.A.C 
development flight at Hurn, using a Lancaster aircraft, and 
results of these tests were based on a senes of twelve night 
landings and take-ofts The lamps in question were a 
Harley model 19KS-500 with a single-filament 500-watt 
bulb and, for comparison, a standard R.A-E. modified 
‘K'' type, fitted adjacent to the Harley lamp. 

Extracts from the reports indicate the pilots’ definite 
preference for the Harley system: ‘‘ With the Harley lamp 
in its fully extended position, on the descent it was quite 
easy to look down through the beam and see the approach 


The Harley model 9K as fitted 
to the Viscount and Comet. 


3 
| 
4 
| 
| 
¢ 
| 
| 
| 
| 
| 
= 
a 2 
A 
| 


A manually retractable version, 
8KD, designed for helicopters. 
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path, whereas with the ‘K’ lamp the beam was too harsh 
for objects on the other side of it to be clearly observed, 
and the runway lights beyond the beam were completely 
cut off. With the Harley lamp fully extended landing was 
pleasant and easy. The illuminated area increased gradu- 
ally in size on the descent and height above the flare-path 
could be judged without distraction caused by the beam. 

“With the lamp,”’ continues this particular report, 
“the patch of brilliant light became harder and brighter 
as height decreased and height above the flare-path could 
not be judged so effectively. Although neither light had 
sufficient depth of beam to cater for both tail-down and 
tail-up attitudes, and consequently adjustment by means 
of the ‘inching’ control fitted in each lamp actuator cir- 
cuit was necessary, the greater depth of the Harley com- 
pensated to a large extent for a change of fore-and-aft 
attitude on the approach. The Harley lamp in its fully 
extended position illuminated objects on the ground from 
about 4ooft and at 2ooft the view of the ground was quite 
good. The ‘K’° lamp, depressed to 80 degrees, also illw 
minated objects at gooft, but at 2ooft gave a spot which, 
although well lit, had a harsh, black surround.’’ 

Some idea of the graduated spread and diffusion in com 
parison with the harsh, impenetrable beam of the “ K 
type can be obtained from two photographs in the heading 
The runway lights are tooyd apart and the height of the 
lamps above the runway is joft. One pilot reported 
“At gooft, the aerodrome was seen as in daylight 
When the aircraft was just about to touch down, light 
extended the whole length of the flare-path (800yd). When 
coming in over the boundary at 100 to 15o0ft the area 
illuminated was from a point just below the aircraft to a 
point about sooyd up the flare-path, which on the night 
of the test was about 300yd up-wind from the boundary 

There are over 30 different types of landing lamps in the 
Harley range, each made for a specific purpose. Models 
are available from 6 to 14 inches in dchameter and from 


This view of the FDOT mobile floodlight emphasizes the ease of access 
to generators and floodlights. 
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144 to 1,000 watts in power. Versions are available for 
fitting in nose-fairings, in leading edges and on the under 
surfaces of wings. For wing installations there are both 
electrically and mechanically retractable types ranging 
from 6 to 11 inches in diameter and up to 750 watts in 
power, Speed of retraction even on the largest models was 
an impressive feature of a demonstration witnessed by a 
member of the staff of Fight, Models have also been 
designed for helicopters and light aircraft 

Among other developments by the same firm are taxying 
lamps, which provide a circular pool of light around the 
aircraft, the upper limit of the beam being horizonta] and 
the diameter of illumination approximately gooyd 

Harley portable floodlights, with self-contained genera 
tors, suitable for use on emergency or small airfields, give 
adequate illumination for landing. Fitted with red indi- 
cator-beacons, they obviate the necessity for boundary 
lighting, illuminated wind-indicators and mains-power 
floodlights. During the demonstration to which reference 


One of the largest lamps 
in the Harley range, mode! 
11K, as fitted to the 
Ambassador and Brabazon 


has been made, one model—the well-designed and robustly 
constructed F.D.T. trailer unit shown below—illuminated 
1 ground area of adequate width and up to 1t,oo0yd in 
length, at which distance it was still possible to read a 
newspaper with ease. This floodlight undoubtedly provides 
lighting conditions in which the pilot of any aircraft in the 
medium-twin category would not hesitate to land 
Because development in one field often results in pro 
gress in others, it is not out of place to observe that the 
uwtivities of the firm's workshops are by no means restricted 
to aviation, Harley lighting units being adaptable to a 
multitude of transport and industnal uses 


The |44-watt 6VS taxying and 
manoeuvring lamp, fitted in 
either retractable or static form 
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BRITISH GUIANAS 
AIRLINE 


Official Encouragement for a Service that 
is Opening-up the Colony’'s Hinterland 


By 
SINCH* 


Maj. A. J. Williams, O.B.E., 
pioneered many of the 
routes. With the author, 
he organized an expedi- 


BRITISH GUIANA 
dinstrips 


tion into the Rup i 
savannahs (see map). 


A IR transport will play an increasingly important part 


in the development of the economic possibilities of 
British Guiana’s 78,700 square miles of hinterland 
Successful prosecution of schemes embracing planned settle 
ment of some 100,000 surplus British West Indian popula 
tion and European displaced persons in the interior of the 
Colony within the next ten years will depend largely on air 
transport in at least the initial stages. Foreseeing such an 
eventuality, a former Governor, Sir Gordon Lethem, suc 
ceeded during his term of office in inducing the Colony’s 
Government to take an financial interest in the 
expansion of British Guiana Airways, a privately owned 
subsidized internal air which to-day operates a 
fleet of six aircraft, compnsing two Dakotas, three Grum 
mans, and a Wasp engined Ireland. [A pre-war American 
make, not very widely known Ep., Flight 
Begun in 1934 by Mr, (now Major) Arthur James 
[nan article in the December issue of The Crown Colomsst.” 


active 


SeTvice 


Water strip A Grumman Goose takes off from Baramita Pool, 2,500ft long by 150ft wide. 


Air routes extend beyond the reach of road and rail. 


Williams, an American who owns the controlling interest 
in the company, the development of air transportation in 
British Guiana has been rather spectacular. Indeed, the 
advent of internal air transport has been a pnmary factor 
in the unprecedented large-scale mining expansion and 
other developments over the Colony’s sprawling hinterland, 
extending from Baramita in the North-West District to the 
headwaters of the Essequibo River in the South Rupunum 
district 

At first the British Guiana Government were disinclined 
to grant Mr. Willams a licence to operate an air service 
in the Colony, mainly because earlier attempts to inaugurate 
such a service had proved failures. But the British Guiana 
Brazi] Boundary Commission was so greatly helped by 
Mr. Williams’ service that early in 1938 the Government 
appointed a committee to explore the possibilities of ensur 
ing an air service for the Colony, and as a result Mr. A. J. 
Williams and his business associate, Mr. J. H. Hunter, a 
British subject resident in New 
York, were authorized to operate an 
internal service 

The terms of the contract pro 
vided only for charter flights, and 
it was not until June, 1944, that the 
first regular passenger-mail-freight 
service was put into operation, with 
fortnightly runs to the Mazaruni 
district, and monthly runs to the 
Rupununi savannahs. Since then, 
Brntish Guiana Airways have been 
able to develop an almost indispens 
able service, providing rapid, re- 
lable and convenient means of 
transport to the various remote and 
hitherto inaccessible mverain areas 
of the Colony. It was not until the 
closing stages of the war that active 
steps wefe taken to establish air 
strips for civil purposes in the in 
tenor of the Colony This was 
facilitated by grants totalling 
£25,500, made available under the 
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The Derwent Meteor Trainer as supplied 


to Belgium, Holland and Luxembourg 


is powered by 


ROLLS - BOYCE LIMITED DERBY 
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VOTE 
‘wa FOR... 


Now let’s be terribly terribly careful. 
This announcement is not political. We 

bow and raise our hats to a// politicians 
—Snoopers, Droopers, Filthy Reac- 
tionaries, Little Hitlers, Blimps and 

even Welsh Gizzards, whether of the 

Left or Right. We have nothing printed 

on our bags except the name of a firm of 
multiple tailors. All we want to say—in a most 
unpolitical tone of voice — is that in our 
opinion all these speeches and articles 
about Productivity don’t amount to as 
much as a day’s output of Desoutter 
Power Tools in increasing production 
per worker. And in our very, very, very 


humble opinion that is what most of the 
people we know are interested in; and 


not in the production of noise, heat and 
hot air — at which Desoutter Tools are 
no good at all. Have we said something 
we shouldn’t ? 


Desoutter 


POWER TOOLS 
(ELECTRIC & PNEUMATIC) 


POWER TOOLS INCREASE PRODUCTION 


OE SOUTTER BROS. LTD. THE HYDE, HENDON, LONDON, N WY TELE PHONE MINDALE 6346-7 B+ TELEGRAM DESPNUCO, HYDE, LONDON 
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BRITISH GUIANA’S AIRLINE .. 


Colonia] Development and Welfare Act. In August, ro4f 
with the completion of a number of airstrips capable of 
accommodating suitable freight<arrying aircraft 


were pushed ahead by the Governor, Sir Gordon Lethem 
for the further expansion of the internal air service. In 
despatching Major Willianas to the U.S.A, to purchase two 
Dakotas, Sir Gordon gave particular attention to the pro 
posal for air transport of beef from cattle ranches in the 
Rupununi to Georgetown. These proposals have since been 
implemented and have gone a long way towards relieving 
Georgetown of its periodic beef shortages. Mr. B. C. H 
Cross, Air Transport Adviser to the Colonial Office, 
expressed the opinion that the Colony presented an idea! 
testing ground for the future of cargo-carrying aircraft in 
the Empire, and that it seemed very likely that here for 
the first time in the Colonia] Empire ‘* roads may follow 
the air.’ 

To-day there are more than 40 airstrips in vanous parts 
of the Colony’s hinterland, including a water landing pool 
at Baramita, in the North-West District. And at 
eleven major American, Canadian and British companies 
and numerous smaller enterprises and individuals are ex 
abled to carry on mining operations in the remotest parts 
of the interior, thus bringing in much-needed dollars. Jeeps 
five-ton trucks, tractors with trailers, and sawmilling equip 
ment have been flown by Dakotas into the interior. Early 
last year an air compressor weighing 6,000 ib—the payload 
capacity of a Dakota—was flown in one unit to the Potaro 
district for Anaconda Guiana Mines, Ltd. Tractors of 
40 h.p. have been flown to the Rupununi and driven off the 
aircraft under their own power. 

These developments in aviation have had a most favour 
able reaction on the Colony’s economy in that they have 
provided the necessary impetus for (a) the expansion of 
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FRENCH-BLILI 
AST Friday 


constructed 


VAMPIRES 
January 27th, the first French-built Vampire 
the S.N.C.A. Sud-Est at Marseille flew 


from Marignan. This is the first machine of a production of 

of undisclosed size and it is remarkable that it should 
fact, have flown within less than a year the agreement wa 
signed only last March rhe Vampire is Goblin-powered and 
was fk y a French | yt 


LIGHT AIRCRAFT RADIO 


gout jurther information of interest to potential users ( 
— light-aircraft radio has become available since pubhcati 


ig 


of an article on the subject in Flight of January isoth 
The equipment made by Aeronautical Radio Services, Lt 
now consists basically of a 24channe) (not.a1-chanoel) V.H.t 


transmiutter-receivert The tolowing services are avaiabic 


a single unit: 24-channel V.H.F. transmitter and receiwer 
M.F. D/P, receiver, incorporating homing, omni and speech 
48 and 75 me/s marker receivers; S.B.A. tunable beacon re 
ceiver; and intercommunication 
in connection with the combined equipment made by tl 
Romac Radio Corporation, it should be added that these 
stallations were developed by the Nav-Rad Research C } 
are manufactured by Komac under licence 
BELFAST REDUNDANCIES 
A* ‘ of every possible Government aid to maintau 
the ywment level at Short Brothers and Har i 
+} 


a deputation fr ul 
on January 25th 


Ltd., Belfast, was given to 
by the Minister of Supply, in London 
mbers of the works’ Joint 


Ihe deputation mesisting ot me 
Production Consultative and Advisory Committee, expressec! 
concern at the num f redundancies caused by the jalling 
off of orders from the Ministry Seme 650 employees hax 


i with, and the company could not assur 
The deputation asked! th 


already been dispen 
the workers that that was the end 


Minister for more work which would make the statement 
ef the discharged workers possible, and for a development of 
the aircraft industry in Ulster to make it self-supporting in all 


branches of design and production 

In reply to the representative, Mr. Strauss said that no final 
conclusions has been reached on Shorts’ programme. While 
he could give no specific undertaking, he gave an assura 
that he was approaching the problem with a strong desire to 
help in every way 


existing a t ustirtve 
ity. reat i thers 
vast hinter lextibedd bw S Gord Let 
store! bis hes Bintiah sa Avrw aay 
is experiencing a virtual traffix boon Pussengers and 
freight hauled to and from the interior during the con 


mached a 
passengers numbernng 4,370 and freight 


passengers 


pany'’s financial year ended 
record 
totalling 1,216,948 Ib 
and 166 Ib for the peak year The upswing 
in the airline's payload traftx prmarily to the 


introdaction of low passenger-freght schedules brought into 


September, 164% 


level, wit? 
as compared with 2 
previous 


was due 


effect on April 14, 1948 
With the introduction of the new rates, charter flights 
took a downward trend but without affecting the volume 


of 


the revised 


Mining companies m particular found 
ind the majority have 
taken advantage of the weekly mail service to transport 
the cargo and whereas formerly they depended on 
the comparatively costly charter flights 

With the expansion in internal 
ment appointed a Controller of Civil Aviation for the 
Colony. He is an ex-R.F.C. officer, Maj. jack Nicol 
formerly a senior officer in the British Guiana Police Force 
and he fanctions under the direction of the Director of Civil 
Aviation in the West Indies, W)C. L This 
appointment is another forward step in the establishment 
of an internal self<ontained aur service in the Colony on 
a sound permanent footing. And Maj. Nicole's knowledge 
of the problems and his appreciation of the difficulties in 
operating a bush air service augur well for any new planned 
developments In the Maj. Willams is weigh 
possibilities of expanding his fleet by the addition 
Bristol Freighters, in anticipation of 


hauled 
schedules beneficial 


men 


air transport the Govern 


Egxlesheld 


meantime 
ing the 
of 12,000 lb-capacity 


an even greater demand on his service 
Mi try if anxious | te t can t 
is muct possi bic hort Harla 
It ase fiom the govern t t 
est f the special con era tic 
ot ter 4 et 


MOUNTAIN RESCLE TEAM 


CAveETs South-East Lancashire A.T qu 


"4 
“Well, gentiemen—there she is “y 
—my answer to the flying wing— 
the flying tail."’ 


2 
at 
a 
4 
L ng out 
| 
‘ mountain rescue team Superviaed by ther Commanding | | ae | 
CM the trengt let 14 of the ave been i < 
ior a e R.Al Mosguit alae m the m of } 
¢ Creenheld It is wel ¢ ir if — 
the D i . st in 
a sub-unit of a ilar R_A.F. Mountain Resue Team 
a 
ye 
: 
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Comparative test-bed 
installations of the latest 
British turbojets, the 
Rolls-Royce Avon (left) 
and the Armstrong Sid- 
deley Sapphire (below). 
Both are advanced axial 
designs capable of giving 
greater thrust than any 
other existing unit of 
their type he smail 
photograph (lower left) 
shows the earlier D.H. 
Ghost  installation—a 
shorter, centrifugal tur- 
bojet of 5,000 Ib. thrust. 


TURBOJET TEST-BEDS 


Lancastrians Continue to Aid in the Flight Development of Turbine Power Units 


The Sapphire Flies to Boscombe 


HEN aircraft gas turbines were still 
uncommon, and only a few privileged 


test and fighter pilots had flown by jet 
power, the first appearance of a four-engine 
gas-turbine “flying test-bed was something 
of an occasion, and one of wide interest Many 
people had their first experience of smooth, 
silent, pure-jet flight in the Nene-Lancastrian 
with its inboard Merlins feathered To-day, 
when dozens of different types of turbine 
powered aircraft, both military and civil, are 
fiving in this country every day, one more 
Lancastrian test-bed with a pair of new turb 
jets in the outboard positions can take to the 
iif unnoticed, although keen interest may 
centre upon the announcement of the first 
flight of the turbine unit concerned 
Last week we reported the delivery, from 
Air Service Training at Hamble to the A. and 
\.F_E. at Boscombe Down, of a Lancastrian 
et 


hed with two Armstrong Siddeley Sapphires 


vw outboard nacelle 


s. These powertul new 
turbojets (known during earlier develop 
us Metrovick F-9s) are a most important 

iidition to the country hist of military power 

inits. With the Sapphire, Avon and Canadian 

Avro Orenda well advanced in development 

erformance and details of all these engines are 
restricted—availabilitv of turbojets in the over 
ooolb thrust class (without afterburning or 
ther thrust augmentation) for new military 
sircraft designs nsured A rating for one 

f these wen released, namely 

mark of Avon 


These close-ups studies of the Sapphire and 
Avon nacelles in Lancastrians VM733 and VM732 
ndicate a close similarity in outline and dimen- 
sions of the two axial turbojets enclosed, 


\ 

wis 
4 

: 

‘ 
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Flying for its first air-to-air portrait is the Fairey 17 carrier-Dorne anti-submarine aircraft, powered by an Armstrong Siddeley 
Double Mamba turboprep and equipped to employ the latest techniques in seeking out and destroying under-water craft 


MORE ABOLT THE TAY 1949 total of £34 
the S.B.A.C.. were exports lirect orders secu ‘ 
LTHOUGH the various id scraps of information whicl werseas buve t alance e fr les effe 
4 have been forthcoming about the Rolls-Royce Tay turtx the British and foreign government f ransier 
jet can be combined to give a fairly ewna ent to xz ¢ 
superticial picture th ahs t ‘ ting tact gt anufacture of Hrit 
far been made t y ga The u Kia x pict ! t 
the hgure tat thrust as ¢ t ‘ 
Ta folowing fig 
al I e “unm Ar we ‘ { 
Pratt h holds th 
to the Nene—or Turbo-Wasp (Navy [-42) as it 
Toe fine hich the Na Excess of Percentage 
« inte produc OT Wr Wea ¥ Year Exports Imports Experts of imports 
less to Exports 
Py | Whitn erat ¢ im th Per cone 
levelopment of the Nes 946 4.563.419 145.996 13,418.023 
evelopment of the sven 25,055,200 3.762.549 21,292.44 
lerivative, more power! ind gnt Ising 948 6,004,784 902.477 27 
agnesium in place of aluminiur e 50 
that the Pratt and Whitney Ta aft é 
urning and installed in the I a 
ghter, of which, it seer the f ‘ te ; 
vear [The maximum thrust be 
Ann incement t t i 
+f the la Rallis-F Nene e 
EXPORT TARGET FIGURE EXCEEDED 
P' BLICATION of Br rerait rt fig 1) 
wer 1944, § ws that us expected, t fig 
millon for the vear is ha ome] x 
j ent ove 
orth eng t ries abroad 
hye 
65 complete 1536536 
126 engines 398,702 
874 rubber tyres 19.855 
Other items 932,384 
Total (2.986 $27 
QUARTERLY TOTALS PARTY Members of the international Air Transport Associa 
‘ ticm attended a party at Grosvenor House, London, given 
Quarter ne last Friday by the Plessey Co., Ltd. Among thore present 
3.748.036 «7.118.729 9.37.09 were, left to right: Capt. Hunt (MC.A.), Capt G. W 
5.950.422 6568/38 6.459.5% jimmy" James (B.E.A.), A.V-M. Sir Victor H. Tait (B.O. A.C 
5,766,315 10,223,492 and international Aeradio), and Capt. A. P. W. Cane 
377 $408,525 6,154,998 (B.O.A.C.). In the absence of Mr. Alan Clark (Piessey managing 
£24,750,428 €25,058,707 £342/5.177 director), through illness, Mr. John Clark deputised 
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PROBATIONARY PROBOSCIS 


NLIKE the elephant 
satished with 


retains self 
the 


which seeruing)) 
its antediluvian suctorial 
gas turbine has not yet settled down to the dull 
conformity of a standardized breathing apparatus. As 
inight have been expected from radial-engine cowling prac 
tice, the nose type of air intake (seen in the original Gloster 
Whittle design) led the fashion parade. Current turbojet 
installations, 1 wide variety of aspiration 
systems, being adapted to breathe through the nose, mouth, 
ears, belly, dorsal, oc reversed piscatorial gills of the fuse 
lage anatomy; or through various forms of leading edgy: 
scoop in the wing. Whether to ascribe this to the 
touch of genius or the changing whims of the aero-thermo 
dynamicist may be a nice point, but beneath the 
lies the more prosaic (but vitally important 


organ, 


however, show 


versatile 


surtaee 
sphere of the 
equipment designer struggling to shoe-horn all the military 
essentials into a very tight fitting shoe 

And of all the military 
to be compressed info the smallest 
frame, the armament group rates t 
be subordinated to any design requirerment-—not 
even optimam ,erodynamu The classx 
doctrine that a fighter aircraft is only as good as its offen 
sive armament has been proved 


essential that has 
fringe of air 


priority and cannot 


equipment 
possible 


other 


periorimance 


in two wars and is likely to 

remain a truism, since-the prime reason for putting a fighter 

into the air is bring its ballistic punch into 

vtion on a target. But the modern jet fighter is now learn 

ng to probe with radar, and so to the ballistic side of the 


electronics 


obviously, to 


business has been added the trickery of 
ing ven gunlaying on the target 

Because the 
hand 


ment has been dire: 


for sight 
aml 
refore 


irmament must function 


design dey 


ana lar 
i 


in considerable clop 

ted toward ispiration 

the extremity of the fuselage avail 
installation of a inner and ancillary 
Thus, in our recent review of the Douglas 

(Flight, January 5th we } 

ittention to the submerged, flush- type inlet scoop ¢ 


unpre d engine 
systems which leave 
ible for the 
equipment 
Skyrocket 


radar 
drawn 


wave 


com 
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the YF-86D differs from the rest of the family hne in 
breathing through the mouth instead of the nose what 
might have been a proboscidean dead-end or cul-de-sac has 
been warded off." 
ing into vogue in the U.S.A., but an interesting application 
of what can be done as an interim or probationary Pieasure 
to an existing nose-type intake, to adapt it for 
radar requirements, may be seen in North American 
YF-86D, now under flight test at Muroc. 
lo appreciate the design background of the YF.86D, a 
vote on the aspiration system of the standard F-86A Sabre 
is relevant It fe straight-through 
duct with nose entry, patterned like its naval cousin and 
predecessor, the FJ-1 Fury shipboard fighter, on earlier 
N.A.C.A. research ; at the time the F-86A was on the board 
in 1944-45, this arrangement was considered the most efi 
ient aero-thermodynami Ihe Repub! 
F 84 also falls in much the same categ except that th: 
duct is bifureated to clear the pil d controls. Lock 
heed, the other hand, have always avoided the 
accent, preferring to inhale through the ears, as it were 
From which it should not be inferred that our Lockheed 
the rest (at any 


lor 


the 


a singie, ram 


combination 


} 


on nasai 


friends were more prescient than rate, ity 


The North American YF-86D is a second edition of the well-known F-B6A Sabre and has been designed as a high-altitude interceptor 


fighter 


vfterburner to the General Electric ' 47 turbojet unit 


Noticeable changes from the first edition are the mouth-type air intave and nose radome, together with the addition of an 
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CONTROLLING TIME... ACCURATELY 


Many electrical applications in aircratt require the operation of switches in a sequence of 


controlled time intervals. The starting cycle of a gas turbine aero-engine is an example where 


this time-delay switch fulfils these requirements 


Where such a time delay cycle is required, aircraft manufacturers are offered the advice of our 


liaison engineers on the use of this time-delay switch 


Complete Electrical Systems and Equipment for Aircraft | H ) | \ \ 
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Pump with Servo 


Isolating Valve 


Throttle Valve 


ATMOSPHERIC PRESSURE 
INPUT PRESSURE 
SERVO PRESSURE 
DELIVERY PRESSURE 


MANIFOLD PRESSURE 
SPILL TO ATMOSPHERE Shut-off Cock isis 
Wa Pressurising Valve 
and Dump 
Burners 


The LUCAS Barometrice Control is precision instrament 


Which maintains the correct pump delivery pressure in accordance with variation 


LUCAS 


JOSEPH LUCAS (GAS TURBINE FOUTPMENT) LTD. BIRWINGHAM 


in altitude and forward speed. 
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AMERICAN NOTEBOOK .: 


this particular feature): at the time at which all these 
earlier jets were laid out, the radar requirements as we 
know them to-day were below the military horizon. 

ed as an all-weather, high-altitude, interceptor 
variant of the F-864, the YF-86D differs from the rest of 
the family line in breathing through the mouth instead of 
the nose, in order to house a nose radar installation. The 
shark-like, mouth-type air intake is fashioned neatly under 
the nose radome, just forward of the nose-wheel leg; in 
other words, the standard F-86A nose inlet has been 
lowered about a foot or 30, to make room for the radar 
scanning equipment above it. These new facial characteris 
tics enhance the appearance, we 


Except for the nose and tail sections of the fuselage 
structure and the radio and radar mstaliations, the rest 
of the YF-S6D design is similar to that of its progenitor, 
and so the tooling changes are slight for the assembly line 
already laid down. For example, the wing and tail struc 
tures and the landing gear remain unchanged he F.86 
wing construction a saniwich-type structure with double 
skins in combination with extruded hat-section stiffeners 
This sounds conventional enough to-day, but the unorthe 
dox feature of the construction lies in the introduction of 

rolled-in “’ thickness-taper for the wing plating in the 
spanwiie direction, in place of the more usual stepped 
gauges. North American, in fact, have created their own 
plate-taper machine-tooling for this purpose 


With th wing tul relaten 


think, of the fuselage nose lines 


NORTH AMERICAN YF 


ship unc hange! the flight 
haracteristics of the YF 86D 


although whether the externa! 
airflow is thereby improved can 
ouly be answered by flight per 


HERES 


should mma on a par with 
those of the F -S6A-—.at any cate 


formance analysis. It seems safe 
to say, however, that the in 
ternal aerodynamics are littl 
changed, as the high ram-pres 
sure effect of the nose-entry typ 
should be well maintained. And 
so, by this face-lifting process, 
what might have been a probos 
cidean dead-end or cul-de-sac 
has been warded off 

Which is not to say that the 
North American design team 
have been resting on their pres 
tige or their pencils, for the signs 
indicate that the YF-86D is 
more in the nature of an interim 
model leading up to a still later 
variant of the F-86A. This is 
the XF-93~--formerly designated 
the F-86C—-which is now re- 
ported. on the Muroc test-line 
The forthcoming début of the 


up to a Mach Number of, say 
Wing and tail character 


ites are influenced in the sero 


dynanue sense by the standard 
N.A.C.A, sweep angle of 45 
degrees, which means to sry that 
their critical Mach Numbers 
cannot be far apart, even allow 
ing tor the thinner tail section 
With the afterburner boost 
turned on, the question arises as 
to whether the critical M of the 
tail is high enough to override 
the wing idiosyncrasies when 
shooting the transonic rapids, of 
approaching the entrance zone 
thereof, (Bearing wm mind, now 
ever, the persistent rumours of 
Mach 3.0 in connection with the 
straight -wing-and-tailed Bell 
X-1A, maybe even the bright 
young acrodynamicists have lost 
their oars for the moment!) 


XF-93 will show that North 
American have jomed the cur 
rent fashion parade by adopting 
the submerged side-inlet type of 


ATE 


TIME OF CLIMB (rrsin) 


en The excellent lateral control 
characteristics of the F.S6A wing 
should remain unimpaired when 


air-scoop let into the fuselag: 
skin, similar in fact to that seen in the Douglas Skyrocket 
and a récent experimental version of the Republic F-S4 
(The latter was illustrated in Flight of July 21st, 1949 
North American Aviation have 122 YF-86Ds and tw: 
XF-93 prototypes currently on order 

The rear fuselage section of the YF-86D 1s also different 
from that of the F-86A, being enlarged to accommodate 
an afterburner installation Power-plant is a Genera! 
Electric J-47 axial-compressor turbojet modified to take the 
afterburner, the reheat boost of which may be expected to 
raise the normal static thrust rating of 5,200 lb t) around 
7,000 Ib at take-off and climb, and some 9,000 ib at. top 
speed—assuming a fixed tailpipe nozzle. Since the standard 
F-86A is reported to have a sea-level maximum of at least 
690 m.p.h M-o.91), the power potential] of the YF-86D 
(in alliance with the Machian obliquity) looks good tor 
raising the M to o.95-——that is, around 720 m.p.h. when 
functioning with the sting in the tailpipe 

Though its speed performance is outstanding, we do not 
believe that the prototype F-86D will normally be a super 
sonic performer at stratospheric altitudes. We may "be a 
little sceptical in this regard-—or a trifle wary when scaling 
the steep face of the drag mountain between M= 0.90 and 
1.o—but, according to our exploration of this still heady 
terrain, it will take a great deal more than a 70 per cent 
thrust boost to surge over the peak of the transonic divide 
at Mach unity. In any case, since the primary function 
of an interceptor fighter is to get upstairs in a hurry, the 
climb and ceiling boost of the F-86D (due to the after 
burner) is of more significance than the increase in top 
speed. We shall return to that side of the performance 
icture in a moment 


carried over to the YF-s86D 
since the latter employs the same design of aileron and lead 
ing-edge slat combination Doubtless, one of the main 
reasons for this controllefficacy can be traced to the large 
irea ratio of the ailerons themselves, plus the anti-stall 
effectiveness of the leading-edge slats, which extend over 
ibout 85 per cent of the outer semi-spans These auto 
matc-type slats are provided with a manual override 
mechanism under the control of the pilot 

Despite the comsuming thirst of the turheo-ramijet com 
bination waen the afterburner is turned on, the provision 
of the latter is a sound investment in boosting the rate of 
climb all the way from sea-lev 1 to altitude, and in gre itly 
reducing the interception time to the operational ceiling 
The accompanying graph illustrates our own private a 
ment of the afterburner effect on the climb performance of 
the YF-86D, from which it can be seen that the effect is 
exhilarating, to say the least Thus, with the afterburner 
yperative, the sea-level climb is boosted from 6,000 to 
it,o00 {t/mun and the absolute ceiling trom 44,000 to 
54,00011, while the time of climb to 40,o00ft is reduced from 
13.4 to 5.6 min Again, the YF-86D, with afterburner 
in operation, can reach 50,o00ft in 10.1 min., which is 
roughly the time taken to reach 36,oo0ft without the after 
burner 

No claim is- made that our performance slide-ruling is 
other than a qualitative comparison which purposely side 
steps a number of secondary effects and unknowns For 
example, the compressibility drag rise with increase of for 
ward climbing speed at altitude has been neglected, which 
means that-the upper levels of the afterburmer case 
are probably a bit on the optimistic side. On the other 
hand, the potential thrust increase due to the afterburner 
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tommt tainly on the comservative side of the ledger 
the itabous of a fixed talpipe-nozzie have been 
present state of the art 
ion incorporate a vanable- area nozzle, as seems 


ined in t Should the pro 
ly, then the thrust augmentation will be greater 
performance correspondingly better than in 
shown here 
The serodyname mixture which we have used in baking 
these two cakes consists of the following ingredients 
Gross weight (maximum 16,400 Ib verall 
wing span, tin: length, gift: height, 14it gin; net wing 
trea (excluding body cut-out}, 256 aq ft: aspect ratio (based 
om tet wing area and tet span of azft tin 4.02, aero 
dyname effeency factor (includes span and sweephack 
reduction factors), 0.87; effective. o1 irtual aspect ratio 
for induced drag), 4.02 « 0.8) 1 in parasite drag 
cecfhorent (based on total wetted rface area of 1,370 sy ft 
and corresponding parasite drag area of 4.1 sq {t}, o.o16 
constituents of the 


in other words, the ingredrents common 


These, then, are the aerodynarmnik 
YP 86D airfranw 
to both cake The haking technique. however, is different 


~ 
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in the two cases A successiul confection, of course, 
requires jest the night amount of baking-powder and the 
orrect flame te mperature to make it rise to its optimum 
height Thus, with only the turbojet turned on, the J-47 
gasstove produces a sea-level thrust at climbing speed of 
ipproximately 4,700 Ib, but when the afterburner jets are 
tiso operating, the thrust is increased to roughly 7,000 Ib 
At 40,000f/t the corresponding altitude thrusts have been 
computed as 1,600 and 2.500 Ib respectively (We are 
aware that the altitude thrusts may look a bit optimistic at 
frst sight, bat it should be borne m mind that the forward 
chmbing speed is high—-530 and 620 m_p.h. respectively.) 

The addition of the ramjet burner to the gas-stove clearly 
produces i quicker-rising confection and, even thoagh the 
gas consumption may look a int extravagant during the 
actual rising process, the overall effect on the gas tll is 
not excessave, since the time to rise in the oven is much 
less. Cerainly, from an interception viewpoint, it makes 
good military sense to burn some extra fuel in order to be 
on top ‘of the opposing bomber at 50,o00ft, instead of 
wallowing underneath it at 40,o00ft; so the North 
American YF-86D looks like a promising probationer for 
stratospherk guard mounting 


SUPER SUPERSONICS 


Vast New 1,500 mph. Wind Tunnel 
for US. Navy Research 


“THE newly released photograph, reproduced here, shows 
huge supersonic wind tannel built for the U5 
Navy at the An \eronautical Laboratory, Moffett Field, 
slifornia 


part of the 


Power % the enormous axil-flow compressor is 
derived from two 25,000-h p. motors coupled in tandem, the 
speed of rotation eng given as from 775 to goo r.p.m. to 
provide air speeds from 84yo to 1,500 m.p.b. Understandally 
the combiaation of a tunnel volume of 1,700,000 cu ft with 
air speeds such as those quoted results in a very considerable 
temperature rise To dissipate this unwanted heat, a cooling 


membrane is interposed across the tunnel; it comprises ove. 


ten ries of bronze tubing in finned ooils, the total surtace 
area of which is ooo sq ft (or, perhaps more impressively, 
2.69 acres), whilst the circulation-rate of cooling water is given 
is 10,200 gall min 

By contrast with the jacketed form of the high-speed tunnel 
t the RAF Farnborough, where no restriction is imposed 
n the airflow he score of ce this use of a “‘ radiator *’ 
membrane i Ames tunsel would seem to impose some 
onsidera ble penalty in back-pressure, and it may well be 
hat much of the 50,000 hp provided by the driving motors 
s debited with this cooling imecubus We make these com- 
ments In wo spirit of criticism The American Navy is ex 
tremely lucky to have suct magniheent puece of research 


equipment as this ne ul t ve in but wish, rather 


viously, tha 
ountry 


Scale is ven by the human figures to indicate the gigantic 
dimensions of the axial-flow compressor. 
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POWER-ASSISTED CONTRO 


The Operation of Hydraulic Servo Systems 


By C A H POLLITT, MIED 


T is a popular supposition that the essence of any power 

assisted flying contro! system is that the pilot shail be 

furnished with a means of supplementing his limited 
physical capacity to an extent that will enable him to move 
with ease the control surfaces of large aircraft, the all-up 
weight of which may be of the order of 14,000 Ib and more 
Although this definition is substantially accurate it is, 
however, relevant to observe that the use of power-assisted 
flying controls is by no means confined to large multi- 
engined types; for a namber of years servo units have been 
used with much smaller and faster aircraft, jet fighters 
predominant amongst them. 

The need for power-assisted flying controls miay be ascribed 
to four fundamental reasons. These are: (i) to afford effortless 
control of the considerable aerodynamic loads associated with 
large control surfaces; (ii) to overcome the substantial inertia 
loadings of linkage systems; (iii) to eliminate feed-back of the 
static loads of the control surfaces; and (iv) the damping-out 
of sudden gust loads more particularly associated with high 
speed aircraft. 

The essential characteristics of an efficient power-assisted 
flying contre] system may be summarized as follows: ~- 

Fideiity.—The response characteristics of the usual manually 
energized control system include an appreciable time-lag con 
tributed by the aircraft's response to dp lacement of the cor 
trol surfaces and also by the response of the mechanical linkage 
system itself. With power-assisted flying controls the fidelity 
of the system is defined as the relationship between the time 
function of the power input and that of the output under 
conditions of externa! disturbance, In some hydraulic power- 
controls the arrangement is such that the fluid flow is propor 
tional to the positional error; by this means the pressure in 
the system becomes a function of the external forces plus the 
accelerations of the yarious masses of the flying control system 

Synthetic Feel.-Early investigations into the probable 
requirements of power-assisted control systems for aircraft 
embraced some consideration of the principles employed in 
marine steering equipment. This form of power-assisted re 
mote control was found to be so fundamentally different from 
that required for aircraft that it was umpossible to draw any 
significant conclusions. The fact that a ship's steering gear 

ives directional control in one plane only, whereas three 
dimensional control is required for aircraft is, perhaps, the 
cardinal difference. Moreover, in the event of failure of a 
ship's steering gear the ship can heave-to while repairs are 
carried out, but there is no comparable procedure with air 
craft, although adequate provision is always made for 
emergency control 

There was one feature of the investigations, however, which 
did justify common consideration This was the question of 


‘*feel.’’ It is a fact that so long as it is possible to feel the 
response of any mechanical steering 
gear to the maoual energy applied to pa 


its movement, the more finely co 
ordinated will be the movement of the 
mechanism. This is true on account 
of the sensitivity which, imparted by 
the feel of the mechanism, permits a 
knowledgeable anticipation of its 
behaviour under varying conditions of ee 
operation. Such anticipation, even 3% 


+ 


though momentary, is indeed highly 
desirable with fast-moving aircraft i 
There is, in fact, evidence to show 6 +--+ 
that when flying certain jet fighters 


with a maximum boost ratio of to :1 
{and which is adjustable in flight), the 
majority of pilots select a 6:1 ratio 
thereby manifesting a general prefer + 
ence for not-too-near-minimum stick 
loads 


unparted by aerodynamic loads on the contro! surfaces and, at 
all events, to prevent such loads being transmitted tack to the 
control column. It is equally important that the system shall 
remain irreversible in the event of a failure in the power-supply 
carcait, 

Unimpared Response after Perwods of Inactivity. —Periods 
prolonged inactivity tend to divest a system of its spon 
taneous action, a fact which can hardly be dissociated from 
the characteristics of the power media employed With 
hydraulic power, which is generally conceded to be the most 
suitable motivating force for servo controls, fluid-seepage and 


variations of temperature are two of the moxt Mw 
d — 
/ 
+ 
a Fined surface 
C Comro! surtace. 


= Angular travel of trim surtace, 

Angular cravel of control surtece 

Fig. |. Diagrammatic representation of manually operated 
control «ssister with triple surface configuration. 


of troulide Soth these factors are, in large measur afluencet 
by the viscosity of the fluid in the system. and recent develop 
ments have clearly indicated the manifold advantages of th 
use of silicones as viscosity-stabilizing agents. Loss of pressure 
due to thermal contraction of the fluid can also be compen 
sated by purely mechanical devices such as a spring loaded 
piston accommodated within the piston-rad of the servo roan 
which piston transmits fluid pressure via a suitably disposed 


orifice unto the pressure chamber of the servo unit Hobson 
powered flying-controls incorporate this feature 
Emergency Operation,—It is mandatory for a control-boost 


system to incorporate adequate facilities for emergen contral 
The obvious answer is to duplicate the system; but suct 


procedure is, for several reasons, prohibitive In the first 
instance, airline operators have a rooted objection to bydrauly 
in general and to system duplication in particular The 

iversion i largely attributable to maintenance hifficulties 
which, incidentally, constitute one of 

é the operators tuggest headaches 
With a military aircraft duplication 

tas f hydraulics  prompth Teases 
NO TANKS iuneratulity arn ith all aircraft 
there is a strict weight-penalty im 
| posed by the adcitional pipes and 
equipment, not to mention the fluid 
thin 
Temperature Range “ttisfactary 
peration throughout tein peratures 
ranging from f eg F to [so deg 

| F is also called for. Ti requirement 


S25 mph iAS fluid viscosity in the 
TANKS y vist amd 

| | response after periods of inactivit, 

man LAS 4 ure equally applicable her 

? 


t upon the 


Autopiiot Oprration Ther: are 
obvious advantages in a servo contro! 


system which can be operated by the 


Irreversibility.—This is an essential! 
pre-requisite. In one respect it is FACTOR (g 6 sutomatic, as well as by the human 
perhaps, comparable with the prin pilot ty placing the automatic pilot 
ciple of a shock absorber in that the Fig. 2. Comparison of stick force with g for ahead of the boost link age, the servo 
power control is required to dissipate Republic Thunderjet at high ‘speeds (LA.S.) *ystem can be made sensible to auto 
any reverse loading such as may be with and without wing-tip fuel tanks, pilot loade in prerisel thee ame 
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te action by the human pilot. 
ise of power-assisted 
vel as a logical develop 
vith manually 7 
These assisters were 
lance tabs, flying tabs 
which if was con 
Ip their day, all these 
though of limited 
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Basi 
ty ing 


itw tut 


te apo $s 
Principles -~T he 
ontrols foll 


expermments 
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control assisters 


ELEVATOR 
mt the form of trim tabs 
10d mass balances, by means of 
ed to supplement pilot effort 

were reasonably satisfactory, 

Fig. 1 is shown a diagrammatic arrangement of a 

system im which the trimming surface is placed forward of 
the actual control but aft of the fixed surface and 
the hinge line The principle of this configuration m that 
the actual (i.e, rearmost) control surface is available for 
eormal flight control but set for extreme conditions of 
operation, such as take-off and landing. The main control 
surface is actuated by the pilot's usual controls, and the 
trimming surface by an irreversible control. In practice, it 
has been found that the combined aerodynamic loads of the 
both of which have to be resisted by the 
80 great a magnitude that the necessary reduc 


all possibility of fast ope: uld an 


surface 
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thin pear 


ation 
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fiving control 
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he basis of Ib/¢ nd ke n to be critical with 
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the at force gradient should lie somewhere 
but it must be remembered that 
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ese peaks occurred earher 
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Exhaustive tests carned out with 
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load factor hile 
sufticient 
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noment 


results pro 
were 
tanks to cause 
per cent forward movement of the neutral 
Since measurements of stick-force gradients 
tanks caused a 2.5 per cent torwar 
ieutral point at Mach numbers below ap; 
tank moments 


lose 
tt d movement of the 
roximately 0.70 

shown to for the bulk of 


were account 


Vickers pows stem in 


vides an interesting example of 


System Proper The 
Martin Mars fx 
Whereas 
brakes he ¢ such a facility in a 
mands eflect 
urhier tab cos is taal ach 
cause functioning 
heing ertain 


sm the 
ctual installation ivred 
fiving 
l control at slow speeds Most 
ve this purpose, be 
at upon there 


a landplane can 
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at 


enerally 
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contingt 
tru ing suriace Ihe 


LOAD FACTOR (g units) 
Comparison of stick force with g for 
Republic Thunderjet at high speeds (WA.S,) 


and empty wing-tip fue! 


Fig. 4. Schematic arrange- 
ment of Vickers power boost 
em as fitted to Martin Mars 
ying Boat. The letters refer 
to the description in the text. 


flying controls to large flying 
of par ilar merit 
diagrammatic illustration of the system 
the Martin Mars is shown in Fig. 4. The servo valve and the 
boost cylinder are the vital elements, and the ratio ot thei 
piston diameters is directly proportional to the boost ratio 
Interposed between the servo valve and the contro! column 
is a scissors linkage designed to facilitate immediate straight 
through manual operation of the system in the event of fluid 
snpply failure. This linkage also operates the serve valve in 
response to control-column movement The operation cycle 
Assuming the elevator surface to 


application of 
therefore 
\ 


boats is 
fitted to 


o. the system is as follows 
be held in its neutral position by equal airloads from above 
und below, the pilot begins to move the control surface upward 
by moving the control column backward The first slight 
motion of the contro] column rotates 
link A about point B the 
elevator surface is held in a neutral 
position by airload, link C (which is 
pivoted on the aircraft structure) 
foes not move. Rotation of link A 
pushes the servo-valve piston aft 
Hydraulic flaid under pressure is ad 
mitted to the booster cylinder, 
causing the elevator to move up 
against airload as the contro! column 
continues to move aft As the down 
tirload on the surface increases, pres 
sure builds up in the booster cylinder 
It also builds up in the ser. } 
cylinder, thus providing a pri 
tional load on link A and or 
column. As the clevator moves 
up, link C is rotated about point D, 
thus moving pivot point B The 
control column moves aft at the same 
rate as the elevator moves up, so that 
the distance between points E and F 
retains constant 
purely diagrammatic re; 
ecessary to explain that 
a common centre-line 
pilot stops moving the control column, the elevator continues 
to move momentarily, because fluid is still being supplied 
through the open servo valve to the booster cylinde: The 
sdditional movement of the surface rotates link C about its 
pivet point D Point EF is beki motionless by the 
column, however, and point B therefore moves forward 
the servo-valve piston closed 
stable condition. the down airload on the elevator 
resisted by a pressure in the lower end of the booster 
which is greater than that in the upper end of the 
This same pressure is transmitted to the servo-valve 
jiston which, through the linkage, acts on the control colamn, 
tending to move the colamn forward. The pilot must hold 
sgainst this laad. Should he release the control column, the 
valve piston would then be allowed to move so as to 
the excess pressure fhis in turn would relieve the 
ressure exerted on the booster cylinder and allow the elevator 
return to neutral. Should the control column be 
will in turn | the servo-valve piston free to 
in either direction. Obviously, the piston will not remain 
pressure in each end of the cylinder 
essure is equal, the load on either 
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the area between the centre and 


oe = FLIGHT, 2 February 1950 
| 
BOOSTER 
= 
Stick For : 
te | 
certam a 
b 
ae 
betweet 
location, Be i] 
pet anit var 
it i Pappas chiet aerod | 
ies, Republic Aviation Corporation) | 
addressing the New York sect 
the Institute of the Aero 40 i } 
~iences. recently pave timy 
ipplied to the F-84 Thunderjet e 
made the point that whereas the 
induct < 
+ 
pat le with the ae: mi valance 
a which could be accommodated within : 
the wing ens it 
fact whicl 
er- ass ' 
At higl 
fittedt, it 
4 
i 


FLIGHT, a February 1990 


POWER-ASSISTED CONTROLS... 


left spools of the servo piston is also connected to the further- 


most area of the servo cylinder. With this connection, and a 
similar connection of the opposite end of the booster cylinder 
to the opposite end of the servo cylinder, any differential 
pressure existing between the two ends of the booster cylinder 
also exists at the two ends of the servo cylinder 

A unique control lock is incorporated in the by-pass valve 
whereby it is possible, by inserting a key, tc turn the valve 
and so trap oil on each side of the booster piston. The locking 
arrangement is such that the necessary key is not available for 
use in the lock valve until a locking-block hus been installed 
in the cockpit control element 

Conclusions.—-Although we have confined ourselves to a con 
sideration of hydraulically operated servo controls, this shouk! 
not be construed to imply the impracticability of any other 
power medium. Electrically energized systems have been devel 
oped, but have been found lacking in one or other of the 
previously defined essential characteristics. Electricity tw the 
only alternative form of energy available, and an all-electric 
system may yet be evolved which will satisfy all requirements 
Against this, however, it must be realized that the case for 
hydraulics is based entirely on one of its inherent physica! 
properties, namely, its ability to absorb and transmit pressure 
As a relatively incompressible fluid, hydraulic oil is particu- 
larly well-suited to the transmission of powerful rotary or linear 
movement over any distance 

It is particularly significant that the mere application of this 
fundamental! property has been found to be the most satistac- 
tory solution for power-assisted flying control systems and their 
associated problems. Hydraulic power is no panacea, however 


ABOUT AVIATION IN N.Z. 


HAT aviation is a very considerable force in the economic 
life of New Zealand-—-far more so than anybody not 
familiar with the Dominion would expect-——is apparent from 
even a quick glance at White's Aw Dwectory and Who's Who 
in New Zealand Aviation.* Published annually, this 170-page 
guide (which embraces every aspect of civil and Service aviation 
im the area) should be of value to firms in this country who 
do business in the area, or to executives contemplating a visit 
* Published at 7s 6d by White's Amatvon, Ltd., Dilworth Butlins 
Auckland, New Zealand 
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aircraft 


interested im a 


FOR THE INDUS 


LL education officers of firms in the 
particularly in the London area, will be 
devonautical Engineering 


industry 


which reviews 


report, Education for 

the present capacity for aeronaute al technical training ia and 
around the metropolis It is published at 1s by the Regiona! 
Advisory Council for Higher Technological Education (Lomion 
and Home Counties), 20, Fitzroy Square, London, Wit. The 
report, which concerns educational aathorities only, is pot 


for the use of prospective trainees 


intended 


COMMEMORATING ACHIEVEMENT 


N collaboration with Josiah Wedgwood and Sons, Short 
I Brothers and Harland, Ltd., are annually having 400 
medallions struck, carrying the portrait of an aviator, whose 
achievements have advanced the cause of aeronautics, and 
these medallions 


will be sent to overseas clients of the firm 


They are about sin high, and the portraits are modelled in 
tas - relief by Arnold 
Machin, A.R.A The suab- 
stance used—"* Jasper was 
discovered by Josiah 
Wedgwood in 1774. and 
since that time it has been 


used for portrait-medallions 
of distinguished people 

Sir John Alcock and Sir 
Arthur Whitten Brown, whe 
made the arst trans-Atlantx 
flight, have already been 
featured in this series Sur 
Keith Smith has been 
chosen as the subject tor 
medallion No. 3. Recently. 
Rear-Admiral Slattery 
managing director of Shorts 
gave Sir Keith the oppor 
tunity of examining Arnold 
Machin’s wax prototype 


The medallion bearing the por. 
trait of Sir Arthur Whitten 
Brown, pioneer Atlantic pilot. 
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Fee reenote control over tong distances electric operatoa is 
equalled, aad an electro-hydraulic system combioing bydraulic 
actuation with remote electrical control may constitute the 
penultimate state of development Failing electrical remote 


contral, the purely hydraulic servo-<control system tends not 
only to be heavy and complicated, but also introduces other- 
wise avoidable servicing dithculties Quite apart from its 
remote-control propensities, electric energy has another very 
important attriluste We have seen that. in the case of the 
Vickers system in the Martin Mars (as well as with other 
installations), the use of an electrically driven hydraulic pump 


ensures cam plete relialnlity even in the event of main enpine 
failure 


It is. perha; ils relevant briefly to comment upen the 
in which bydrauvlic fluids have been rencered 
impervious to temperature-changes over the stipulated wile 
ranges tow prevalent The usefulness of an bydraulic fluid 
letermmined largely by its viseesity-temperature behaviour Ali 
fluids show some change in viscosity with changing tempers 
tures, bat no sertes of hiquiis is as nearly constant in 
viseosity over so wie a temperature range as ure the silicone 
thaads he ethyl sthcooe fluids are clear, calourless liquids 
In contrast to the petroleum oils, they are only about go per 
cent organx No doubt, their inorganic core of silicone and 
respe nsible for their unusual properties, among which 
is low viscosity change per unit change tempera ture—-the 
lowest, in fact, of any known Inyaid. This chemical structure 
is also responsible for their stable wine usity temperature 
behaviour, shear resistance mt oxidation and heat-resistance 
These properties, coupled with their extremely low free nog 
points make them particularly useful in aircraft twdraulhe 


systems 


A TEST PILOT'S 
R W.H. TCLIFFE. 


NY aviation division 


RECORD 


export sales manager of Dunlop's 
has just completed 10.000 flying hours 
He first flew 43 years ago. During 11 years of Service fiying 
his duties included those of instruction at Netheravon He 
holds a Master Flying Instructor's Certificate, and for 12 years 


before the war he was chief instructor and secretary of the 
Midland Aero Clab 
During the war he was a test pilot. first with Rolls-Royce 
then with the Lockheed Aircraft Corporation, for whom he 
tested aircraft after their reassembly in England. He then 
became chief test pilot to Dunlop. Two years ago, as their 
export sales manager, he flew 21,073 miles on a tour of South 
America He has also toured India. Ceylon, Egypt. Greece 
Turkey, France, the Benelux countries, Seandinavia, Canada 
ind America 
FORTHCOMING EVENTS 
3 RAF Reserves Club Areva Gai, Dorchewer More 
London 
reo 4 imerplanetary Socery Efleces 
ererolanetary Pught 
fer @ Ae (Brough) Rocket Propulion and + 
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CORRESPONDENCE 


The ditor Flight does no’ hold responsible for the 


sews expressed by correspondents im these columns The naw 


sddresse. of the writers not necessarily for publication, must in all cases accompany letters 


Esoteric ? 

ENT correspondence regarding gas turbine nomenclature 
by no means exhausts the list of terms balble to cause con 
‘tandardization of technical terms i hedged wit! 
ditfeulties, as was well exemplified by the British Standards 
Institution publication, B.5.155, Pt dealing with aircraft 
power incloding turbane s has recently beer 
critweized, and defended, with acerbite in the 
journal of the Royal Aeronautical Society There need be nv 
olyection to change mprovization provided it is a reasoned 
aml pot an arbita Only general acceptance 

uUsige Can give validity to a rule or precept 
Why is 4 turbojet tailpipe noazle frequently dubbed a “* pro 
pelling nozele For what reason 
has the specific fuel been changed 
fram ib/lb/ hr to th hr, it It conflicts with the long-accepted 
tb/bobop. / hr for the piston engine and I have noted an instance 
where a manufacturer used Ib/hr/Ib in the text but Ib/tb/ hr 


fusion 
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pProcens 


instead of 
of 


propulsion 


notation consumption 


on the 
When referring to he 
regenerator are tossed 


curve 
t exchangers, the terms recuperator and 
sbout with a fine, careless abandon 
though they ve been differentiated since the days of the 
eatly hot-air engine + recuperator one medium transfers 
heat to a second m gh a thin dividing wall, wheres 
in @ regenerator One median l sup heat to a body fror 
which it 1 ubsequently taken up by the second mediun 
Subject to correction, | believe the terms have used in 
the opposite in ISA but | have 
evidence of confornuts 
Reverting to the after 
would be interesting t 
the master, Sir Frank Whittle 
fairly 
the disciples be afflicted, 9 
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know whe imtiated th 
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read with me interest ("Service Aviation 
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surplus available, after production costs have ‘heen covered 
may be given to the Cathedral authorities for maintaining and 
furnishing the R.A.P. Chapel—a cause which merits our 
hearted support 

Cheques and postal orders should be made payable to Hea:! 
quarters, Bomber Command, and banknotes should be 
registered. Applications for booklets should be addressed to 
Headquarters, Bomber Command, Royal Air Force, High 
Wycombe, Bucks, and should show whether No. : Group or 
No, § Group booklet is required, and the namber of copies 
Relatives in doubt as to the Group should state the rank, name 
initials and squadron of the pers nnel concerned. The booklets 
in February 

A. B. ELLWOOD, Air Marshal, 

A.O.C.-in-C., Bomber Command 


hole- 


will be ready early 


High Wycombe, Bucks 
A moving commentary on the Cathedral 
broadcast by the B.B.C. apd a report with 


appeared in Flight of November 17th.-—-Ep 
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photographs, 


Syathetic Trainers 

“INCE the publication in Flight 
thetic trainer [October 27th 
made to synthetic trainers by 
November 


of notes on B.O.A.C.'s syn 
1949 heen 
two of your correspondents 
1949, and January roth, 1950 The second 
has implied that expenditure in gencral 
ig particular could have been kept at 
a lower level had some existing British synthetic trainer been 
ulopted instead of the American type referred to in your notes. 

To clear up any misunderstanding, I should like to point out 
that it is now more than ten years since, on behalf of my com- 
pany, | put forward my plans to the Air Ministry and the 
Ministry of Aircratt Production for synthetic flight-trainers 
Although there was considerable delay before my ideas were 
ucepted, the first of the synthetic navigational flight-trainers 
vas installed by my company and was in operation in a R.A.F 
operational training unit during the summer of 19640 Phe 
K.A.F. Trainer Type 3 (or Rediffusion C.100) was fully des 
eribed in Air Publication 1156B in May, 1942. The con 
installation became known as the “‘ gropes room “’ and 
werunner of many synthetic flight trainers introdu 
urselves and others. 

My company and B.O.A.C. have co-operated since last year 
im the provimon of a flight simulator in this country with the 
object of avoiding the high dollar expenditure of other means 
of training and also to release the actual Stratocruiser aicrait 
for more dollar-earning hours. In this connection, we had t 
consider that, uf the equipment had been entirely developed in 
this country, a delay of two to three years would have bee: 

urred, with consequent increased direct dollar expenditur: 
in traming All these factors were most carefully considered 

nly by B.O.A.C. and ourselves, but also by the Govern 

ment department concerned 

It should also be mentioned that the development effort 
which would have had to be put into this design, in the case 
of an entirely fresh trainer, would have been development effort 
at present mainly directed towards exportable articles. Furthe: 
it can be stated that my company 
flight crew-tratners 
Con the 


references have 


of these correspondents 
und dollar expenditure 


ete 


which pioneered syritheti 
bas not lost sight of the export market 
ntrarv, we believe that long we shall t 
o add synthetic-trainer products to our already « 
ange of exports 

As to the general comment 


elore able 


nsicerable 


by one of your correspondents or 
the tof the equipment, while I greatly appreciate the 
“ork done on many of the synthetic tramers during the war 
| do not think that any of those trainers were as complete as 
he thigh simi winch is now being built for B.O.A.C. 
The fact remains that, based on practical experience of a 
t has shown that the coraplete 
be paid for in less than three years 
uning of flight crews 
\DORIAN, Vice-Chairman 
Redifon, 


America 


sug organizat 
f have recent! 


f correspondents whe 
and correspondence clubs 
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blue, is a facsemile of the appropriate Me ral th 
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SERVICE 
AVIATIO 


Royal Air Force and 
Naval Aviation News 
and Announcements 


Boscombe Command 


IR COMMODORE A, W. B. Mc- 

DONALD, C.B., A.F.C., has suc- 
ceeded Air Commodore H. L. Patch as 
officer commanding the Aeroplane and 
Armament Experimenta] Establishment, 
Boscombe Down, under the Ministry of 
Supply. He spent last year as a student 
at the Imperial Defence College and was 
formerly Commandant of the R.A.F. 
Staff College, Andover, from October, 


1946. 


Malayan Air Strikes 

INCE the beginning of the Malayan 

Emergency some 350 strikes against 

bandits have been made Previously, 
reports on the results have been very 
scanty, and under the conditions of the 
dense jungle and the time lag between 
air strikes and the arrival of ground 
forces in the target area, this was to be 
expected; but surrendered bandits have 
given a good guide 

The material damage caused by air 
strikes, according to an R.A.F. spokes- 
man in Kuala Lumpur, is negligible 
The type of hut camp used by the 
bandits is easily constructed and re- 
paired; nevertheless the average bandit 
is well below the normal standard of in- 
telligence, and what intelligence he has 
is dulled by the continuous and 
monotonous life in the jungle. While 
he has some knowledge of firearms—even 
automatic weapons—and is prepared to 
attack a soft target where the chances of 
opposition are slight, he becomes afraid 
and jittery when attacked from the air 
by bombs, rocket projectiles and cannon 
fire, against which he is helpless to do 
anything but hide or shelter as best he 
can until the strike is over. Complete 
surprise has been achieved in many Cases 
Abandoned camps, with documents 
clothing, arms and meals in course of 
preparation which have teen found by 
follow-up forces bear witness 

The moral effect of air strikes on the 
bandits is most marked. They have no 
means of hitting back The noise of 
bombs and rockets resounds through the 
trees, camps are hastily evacuated and 
gangs are broken up They join up 
agnuin at the appointed rendezvous only 
if they can find it Sometimes the 
weaker malcontents hide their arms and 
make their way in to surrender An air 
strike not only affects the bandits, but 
it also impresses the squatters and local 
inhabitants living in the area 

Bandit reports of high grade have men 
tioned in all 102 killed and 22 wounded 
In addition, unconfirmed reports of lower 
grading speak of a further 5: killed and 
33 wounded Considering that, im 
camps, the mention of casualties i» 
punishable by death, it is very probable 
that enemy killed and wounded as a 
direct result of air strikes may number 
many more. 


FLIGHT DECK : The D.H. Sea Hornets are ready and waiting and the handing party 
stands by for starting up the Rolis-Royce Merlins—a cameo from H.M.S. implacable 


Auxiliary Appointment 
HE Air Ministry announces ¢ 
appointment of the Rt. Hon. the 
Earl of Shrewsbury and Waterford, 
D.L., as Honorary Air Commodore of 
No. 3509 (County of Stafford) Fighter 


Control Unit, R No 4509 
F.C.U., which has its headquarters at 


Trentham Stoke-on-Trent is com 
manded by W/C. J. M. M. Bloor T he 
new Honorary Air Commodore served ir 
the war as a Royal Artillery officer in 
the Middle East and Italy 


Exercise Sweetbriar 
A= FORCE units participating in 


Exercise Sweetbriar, the joint (ana 
dian-United States winter training opera 
tion to be held in the Yukon and Alaska 
this month, are to be under the com 
mand of G/C. P. A. Gilchrist, DP 
of the R.C.A.P Overall command of 
the exercise will be vested in Lt.-Gen 
S. J. Chamberlin, Commanding General 
of the United States Fifth Army. Cor 
mander of the Offensive Support Wing 
under G/C. Gil 
christ will be W/C 


Dd G Mallory, 
D.F.C and the 
Transport Wing 
will be under W/C 
F Parkes 
Partic 


squadrons and 
units will inclade 
Nos, 410 and 417 
Fighter Squadrons, 
426 and 435 Trans- 
port Squadrons, 
112 Transport 
Flight, 408 Photo 
Squadron, and a 
Composite Light 
Bomber Flight 


Group Captain 
P. A. Gilchrist. 
D.F.C., RCAF. 


The New D.O.R. 


Ik COMMODORI Hi \ 
rERLY, C.B., D.F.C., has 
been appointed Director of Operational 
Requirements at the Air Ministry. Until 
recently he was Assistant Commandant 
{ the R.A.F. Staff College, Bracknell 
Kerk and before going there in Sep 
tember, rog8, he was Senior Air Staff 
Officer, British Joint Services Mission, 
Washington, for two years 
During the war Air Commodore Sat 
terly was at the Air Ministry, in the 
Directorate of Staff Duties, until early in 
ro4t He then served for five months 
with No. &3 Squadron and was awarded 
nd later in 1941 commanded 
K.A.F. Station. Swinderby, Lines In 
1942 he went to No. § Group, Bomber 
Command, as Senior Air Staff Officer 
remaining there until August, 1944, when 
i was appointed to command a bember 
ase in No, 4 Group. Two months later 
he returned to No. 5 Group to command 
a Pathfinder base Towards the end of 
the war he was given the acting rank of 
uit vice-marshal and appointed S.A.S.O 
“Tiger Force the bomber force 
which would have gone into operation 
against Japan but for the surrender. He 
was afterwards Air Officer in Charge of 
Administration at Air Headquarter: 
Burma, until Angust, i646, when he 
went to the U.S.A 


A.T.C. Boxing Championships 


(- can be certain of seeing amateur 

boxing at its best at least once a 
vear by attending the annual A.T ( 
National Boxing Championship Finals at 
the Albert Hall, On Monday evening 
January 23rd, a large crowd of spectators 
watched a programme Comprising nin 
junior and eight senior bouts, each of 
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SERVICE AVIATION... | | Trophy 


three rounds, to qualify for which the 
castets had fought through unit, wing, (Soush- | Flight Cup 
roup and inter-group contests, and han | ) i 
jorthern and Southern Area Finals 
Events started with a close bout at 
midget weight (7 stone) for the cup pre Bac yw 
mented by Flight. Cdt. R. Higgins, the 
Southern champion, narrowly defeated on me 
Bantam wr 
Cat, Monahan, Northern champion, on feather wt 
puinta The outstanding bout of the 
evening was between the two Davises, Phe 
Davis of 261 (Gaildford) Sqn and bure (N} 
W. E. Davis of tooo (Bedlington) Sp 
They both fought with tremendous dete: 
mination. and both went cde » during j Lyme) | 
the first two rounds but came back with Ost 7ib muddie | | Cde © Batey Cup 
remarkable aggression The was shes 4 an Lord London 
st the last minute m fawar of sen School) | Lyons (Blackburn) derry Cup C. Livingstone 
ern champion, B, Davis, a! 
ypponent, by sheer guts, was SENIORS 
for the third time staggering to bis feet Sat. 261 Cac. a7 Lawley Cup Ave Maruhal Sie 
Tremendous applause indicated every Flack (5) (Guildierd) | Willis 


= = Ger Gib bantam. | Cae. 2182 (Der. | Cer. O 498 Lord Gien Air Marshal Sir 
omer Of the Championships rophy 
t t ere ti feacherwt. | Cat. P 59 | Car C 2122 (Vaue- Ouncan Aur Marshal Sor 

other heute won Smith (N) dersfield} | Bishop hall} john Whit 
Harrington, 261 (Guildford) Sqn. and a Hd lightwe } Cat. 1000 (Bed- | Air Reserve Air Marshal Sir 
coloured cadet, Cdt. Bangbala, 257 (Belle Bovis hington) Geaette Trophy, Hugh Saunders 
Vue) Sqn. (the latter, a gallant loser Cac 


10S Hilary Cup Air Marshal Sir 
Parshali (Arm Arthur 
on points, was exceptionally fast and had i s therpe) Sanders 
a beautiful physique) and the senior fiy- tise middie. | Cac J +8 Arthur Mach | ROM 
weight between Cdts. D. Flack and F wt son School) McClafferty (Wishaw) Cup Foster 
} Tie Cat 1562 | Cae. Cpl Ser Harry | Aw Marshal Sir 
Wills. Flack, 1945 Flight cup win ie. we... | Ayling (S) (Ardate | Sloan (Wishaw) Price Cup Hugh 
ner, looks a most promising young fighter Walmsley 
and aways on the offensive, did well t Heavywt Cdt. A 1000 (Bed. Cat AR. | 1582 Robert | Marshal of the 
Pred (N) Daniels | (Ardale Strauss RAF Lerd 
gain a near but clear decision Schoo!) Trophy Tedder 
The A. }. Elvin cup tor the best per i 
mn the ! 


welterwe. 5. Ray Cc 247 (Ash. | Chamier Cup 
| Maynard ton-under 


Tid weiter. 
wt 


* Bouts were between Southern and Northern champions. (S) or (N} indicates the winner's area 


formance 
clearly | light 
Cadt lack ohn who wit lowe continue to box when (Troup gaming the greatest number of 
Sqn tland thoug) 1ers they pass into the parent Service is not points in the final was won by 61 East- 
names must have ceived caret cor particularly important. What does mat ern Reserve Group—The Sta Silver 
sideration were Cdts ! , ; ter to the R.A.F. is that a spirit and Wings Trophy, awarded to the 
0 Brien and J], Shannon character rooulded in the ring and gym Squadron in the South with the xg 
The lesson to be learned from the even wsium early in their lives will remain number of winners in the finals 
ing, especially from the janior bouts, was with them throughout their Service won by No. 1061 (Southwark) Squadron 
that the man who had learned to kee; careers. He also quotes Col. R. Bb. Camp and it is expected that the A.OC of 65 
plugging and building up points with a bell. an authority on boxing, who wrote Group, A. Cdre. Ackerman, will shortly 
left was at least half-way to h applanes soon dies away ; the prize present the trophy to them. The North 
wards victory ehind: but the character you ern Wings Trophy awarded tor the same 
\ F. Tinslev. writing in the souvenir build ap is yours for ever hat is how achievement in the North has already 
programme on the subject of boxing > RA FP. regards boxing been presented (at Carlisle) to No. 498 


th RAF. «ays that whether the cadets The Harewood Trophy for *t ATC Wishaw) Squadron, Scotland 


traight 


(Above) Air Chief Marshal Sir John Slessor 
presents the Elvin Cup to Cdt. R. Blackburn for 
the best performance in the championships. 
(Left) Cdt. R. Higgins, 1182 (Mendip) Squadron, 
62 Group, winner of the Flight Cup, on the 
offensive against Cdt. Monahan of 63 Group. 
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WESTON 


Thermocouple Assemblies 


A fuli range of Thermocouple Assemblies is availabie tor 
use im conjunction with Weston Lemperature Indicators 
Copper and constantan are the standard materials e:mploy- 
ed, constantan being specially selected for the constancy 
of its thermo-electric characteristics against copper, and 
each thermocouple has the same kM F temperature curve 
Copper constantan compensating cads, 0 the duplex 
type are also supphed lor connecting the thermocouple to 
the indicator, All thermocouple: and leads comply with 
Aw Ministry specifications and are interchangeable, being 
adjusted to a definite resistance. [ustrated are types LIA 
and 14A Thermocouple Assemblies, designed tor bolting 
to the cylinder head. Gasket type thermocoup.es for 
connecting ander the sparking plug are also availabic 


WESTON 


Aircratt Instruments 


SANGAMO WESTON LIMITED 
ENFIELD MIDDLESEX 
Telephone Enfield 3434 (6 & 1242 .4 


FLIGHT 


AIRPORT 
BANKING 


All travellers by air are invited to call at the Airport 
branches of the Midland Bank and its affiliation, the 
Clydesdale and North of Scotland Bank. These offices 
are conveniently situated in the Passengers’ Arrival 
Halls at the airports and provide a complete banking 
service, including facilities for foreign exchange 


and other banking requirements of travellers. 


MIDLAND. BANK LIMITED 


NORTHOLT AIRPORT 
Middlesex 
LONDON AIRPORT 
Heathrow 
CROYDON AIRPORT 
Surrey 
RINGWAY AIRPORT 
Manchester 
B.O.A.C. MARINE AIRPORT 
Southampton 


CLYDESDALE AND NORTH OF 
SCOTLAND BANK LIMITED 
PRESTWICK AIRPORT 
Ayrshire 
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‘PIP’ QUICK RELEASE PINS 


Simply PUSH a “ Pip” pin home and * is locked more securely 
than if split pinned or secured with a aut. Simply PILL and the 
automatic locking device is immediately released and the “ Pip” 
pin follows your hand. What an improvement over all the other 
methods of pin locking! What a time and labour saver! What a 
boon to industry ! 

Available in an unlimited range of sizes and forms, for an unlimited 
range of applications ‘ ASK FOR DETAILS. 


AVIATION DEVELOPMENTS LTD. 


KIN GSBOURNE HOUSE, 229 23! HIGH HOLBORN, LONDON. w.c.i. 
Tel CHAncery 860! (8 lines) 


negium Gan Oler in aucrall componen 

design, then add our wide experience Dre iy, 

anulacturing technique, and ih METALS 
result--the solufon 'o your problen 


We have made outstanding contribu * The above is a WOOD 
pons to weight-saving on many airecratt valuable addition to 
m serv ce © day, and in each mstance our range of Adhesives 


the excellent machining and welcling 
qualities of Magnesium have proved It is based on one of 


nee again tha! ut is the ideal structura the new synthetic rub- 


bers, specially treated LEAT bh E R 


and compounded to 


Lighten your load PLA Tl C 


variety of materials 


Write for copy 


ETC. 
SURRIDGE'S PATENTS LTD. 


NEW WORKS, CROYDON RD., ELMERS END, 
BECKENHAM, KENT. Telephone Beckenham 0168 


/ SH as® 
3 PU 
| 
; 
= 
\ QUICK RELEASE PINS 
leave 
can eee 
if 
lark Of ihe impressive 
weight savu 3 hitie wi h Maa 
Let 
Specialists in. MAGNESIUM 
lg PRESSINGS © MACHININGS © WELDED FABRICATIONS 


2 Fearvany 1950 FLIGHT 


are fitted 
to the 


These are just a few items 


from the complete ranges of 
AGS - BSS and SBAC ..... 


STANDARD PARTS 


manufactured at our 
Northampton Works 


BRABAZON 1 


as they are 


to all British 


aircraft in 


production today 


TELEFLEX PRODUCTS LTD 


Teleflex Works, Chadwell Heath, Essex 
Tei - Seven Kings 577! (7 lines) 


Aircraft & General Engineers 
HOUGHTON ROAD NORTHAMPTON 
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FIRTH- VICKERS 


Ka 


“Years of research and investigation by 
FIRTH-VICKERS in developing special heat 
resisting alloy steels has governed very 
larcely the successtul evolution ob pure jet 
propellor and turbine engines FIRTH 
VICKERS centri-die and centrilugal castings 
in STAYBRITE FDP, HR. CROWN MAX, 
and other heat-resisting steels, are used in 
practically all British designed aero engines 


of this type 


FIATH-VICKERS STAINLESS STEELS LTO.. SHEFFIELD 


TELEPHONE NO. SHEFFIELD 4205/ 


4. SPECIALISED SERVICE 


@ In close limit prototype and small 


production machining. 


@ Precision sheet metal work of 


every description. 


@ The manufacture of Jigs. Tools. 
Assembly Fixtures and Plastic 


Moulds. 


We welcome your 
problems and enquiries 


ORNERCROFT LTD. « E WORKS, COVENTRY. 


LONDON OFFICE: 32, CLARGES STREET, LONDON. W! PHONE GROSVENOR 1646 


22 
| 
| 
| 
| 


2 Fesevary 1950 


FLIGHT 


New es-R.AF. 
lenses tinted of clear 36. 
anti-glare san spec- 

incles 


Electrica! inter-commuaice 

then sets io stock Perlectly new ex- RAF. FLYING 
UNTLETS. Soft cape leathe:, warm fleece lining 

with Black Sik Camel-tined elec - 


tricelly heated INNER GLOVES. orm ¢ 

they make the warmest glove obtaine ue. hate 
4 Fully lined Tan 
strep weet, LEATHER 


t 
WHITE FLYING 


cufts and ankles. All round 
la good quality es drill, Specially cut for 
and comiort 


CIAL MANUFACTURERS 
AND FLYIN 
Genuine ex-RLAF. levine Jockets, sheepskin or tur 
now in stock, American white lined 
JACKETS, first-class selection. trom 106 
All goods are sent POST FREE 
clues CK SERVICE SPECIAL TERMS TO FLYING 
UBS— TARI ES. WRITE FOR PAR- 
ARS 
3d. in stamps for NEW CATALOGUE. 
Trade Supplied. 


D. LEWIS 


Leather Clothing 
fer Heme or Expor 


124, GT. PORTLAND &T., LONDON, W.1 
Trade Enquatries Invited 
Ted: Museum 4314 Tele: Aviahit Werdo, London. 


AIRCRAFT SPRING WASHERS 


warm sheepskin, -. 


new in stock, Zip front 
Belt 


CROSS MFG. CO. (1938), LTD 
COMBE DOWN. BATH 


FOR OFFICERS AND 
— NEW AND RECONDITIONED — 
HUGE SELECTION IN STOCK 
FISHERS, 96,88 Weslington Sireet, 
£18. Phone: 1056 


AIRCRAFT FOR SALE 


USTER. Various marks svailable wit 
(ative prices 
Long range tanks, 
hours since I 
Ace for delivery 
only 7 hours since hew; cut price of £1,250, ex-works 
secures 
PROCTORS.Large choice, available ex-stock. Mk 
I's; from SO. 
PRATT & 1450 engines 
immediately. fully overhauted and rebraned 
TRITE ter details Pield Aircraft Services, Lid 
Greydon Airport, Surrey Tel. 7777 
Cables Pieldair, Croydon 
R K. DUNDAS, Lid 


we can sell even more aeroplanes 
LS pieces that go with them) to even mere 
ee more countries, mere competitively, more 
and more comfortably. we have moved into 
maposing buliding hen. more offices, therefore, 
this wot we ask all our friends everyehere to — 
on their pads new address 


K DUNDAS, Lid 
Division. 29. Bury St.. St. James's. Lon- 
1 


aw 
T= telephone number Whitehal) 2844-9 
(0558 
ARK I Anson ex-R. AF . cheap 
to clear. — Box 


T OVE executive model in new 
spected and demonstrated any 
secures. Boa 1642 

es Procter V, as new, with ©. of A., choice of 

one with very low engine heers. from £600... 
Pull details from Box 1550 i 

£ 875 Argus, long-term C. of A. re- 

upholstered and sound-proofed, magnif 

cent 4-eeat seroplane... Box 0572. 
EROVAN Mk. IV.--Low engine and airframe hours 
fully modified, as new condition, § seats 

ramp, 12 months Certificate of Airworthiness, 

invited or would consider suggestions for hire 

ILES Magister..-This is smart, fully equipped 

and spstted seroplane, enquiries and offers invi- 

ted; Certificate of Airworthiness te July 1950 
te Moth.--Now nearing completion of complete 

strip and overhaul, fabric surfaces re-covered, this 

Tiger will be as new and supplied with 12 months 

Certificate of Airworthiness. Derby Aviation, Derny 

Airport, Burnaston, Derby ass 

SUPERBLY fitted Anson Mk. ! for sale, 4 passenger 

seats, upholstered and soundproof, by Rumbokt 

long-term ©. of A., redio VHP/TR/1145 and T/R/11%. 

55, readily convertible wa a freighter; nearest offer to 

£1,200.—Box 0570 (0689 

NGON Mark | freighter, early delivery with 12 
months’ C. of A; fully modified with low hours 
both atroraft and engine, T/R.1154°55. redio; payload 

1,845 ib., £995 or near offer, others available with of 
without C of A..-Bos O87! 

USTERS! 4usiers’ Austers 
good Auster rite or 
makers. only sell the best used airer 
ditien we can vouch —Auster Aircraft Co 
Leteester. Tel Rearsby 276; Gaddeshy 


out fully Modined 


ondition, cam be in- 
time, best offer 


if you waenta 
phone ws 


TRANSFERS oF 
SQUADRON CRESTS 
for Aircraft, M.T., Notice Boards, etc. 


THE BRITISH TRANSFER PTG. CO. LTD. 


COVENTRY 402) 


| 


(amd (he | 


home-study 
OVER 50 FIRST PLACES 
Dipioma 


Examination 
Courses for: Courses in: 


A.F.R.AeS, All Branches 
Licences A,B,C,D ot 
A.M.1.Mech.E,. ENGINEERING 
AMAEE, | and 
AM.LC.E. AERONAUTICS 
A.M.ALP.E. (Industrial 
B.8c., C. & G. and 
Ete. Operationa!, 


&W rite to-day to the T.1G Bas foll we 


Ask tor tree copy of * The Engineer's Guide 
te Success 200 courses siete tor whieh 
examination you are candidate of which 
branch you wish te esis « di 


The Professional Engineering & Aeromautxs Tutors 
THE TECHNOLOGICAL INSTITUTE OF 


GREAT BRITAIN 
37 TEMPLE BAR HOUSE, LONDON, 


IMPORTANT 


Hoique 
Engineering Opportant 
thes.” over 
af tech 
including 
Awe 


SGINEERING OPPORTUNITIES 


home-«tity Courses 
nica! instruction 
Aeronautical 
Aeronautical Design, 
Eagines, Air Navigation, 
Aircraft Eagineors’ 
Eagineers 
AF RAcS. AM.1Meeck. 
RAF. Maths 

(har fae 

approved by 

Aeronautical 


WE GUARANTEE 


Y PASS—-NO FEE” 


A copy of this enligttening guide 
w well-paid poets will De tent on 
request 


British institute of Engineering Techne'ogy 


BLLET. 


PANEL INSTRUMENTS 
ANCILLARY EQUIPMENT 


STARAVIA @ 


Phone: CAMBERLEY 1600 


U.S.A. 


May we have your enquiries for American Aircraft Spares and repair equipment. 


OUR PRICES ARE VERY KEEN, DELIVERY EX STOCK. 
BLACKBUGHE AIRPORT @ 


TEST BIGS 
ENGINE SPARES 


EXPORT ORDERS SPECIALLY WELCOME, 


17-19, vane, 
Londen, W 
U.S.A. U.S.A. 
We are specialists in 
AUTO PILOTS 
CABLES & SUNDRIES 


SURREY 
Phone: YAYELEY 3223 


CLASSIFIED ADVERTISEMENTS ae 
Be secepted tor avers Rami "ances parable Fie t! os Compan; Doren Bouse 
| 
GAUNTLET GLOVES TAKE YOUR COURSE 
(WITH THE 1.1.6.8. 
stout horsehide L 
18 and Aeronautics Tutors whose 
te ensure com- ; 
fort and fires ¢ 
strap 2 
horse-bide. 50 -. 
With WarmFleece 
aces TS of oll type a 
: q 
| 
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CONSULTANTS 
MORAFT FOR BALE CARAVANS 
W Bogie House, 108, Jermrn Bt., Londen, 8.0.1. Bet 
OW very often papel living In Whitehall 8865. 
years, with one of U.K."s biggest elections (all Led — 
SHACKLETON, toa 175, much ore | in design of conversions and guxiifics- 
Ss Biggest eirereft dealers, would be for British and American alreraft, design and in- 
enquivies for any Wee of aeroplane wh stallation of easential modifications  obscdessent 
thy not write for helpful advice oval.—Tel. Oranie ite Chief De 
mve fair selection of machines actually Head A. & Jenkinam Bath Rd. | teh Siu, signe 
b Tel. Maitentead 3910. Basy to reach 
"IO overseas buye I ht 9 Main 4.4, Taplow Station 4 mins, walk MOTELS AND ACCOMMODATION 
(wth manager CURNEMOUTH -.New Forest and sea trips to Isle of 
say deibrered By ai: ry St. and Bemiey Place, Victorta, $.W.1. Open Wight.—@pedd happy bolidsys ai Claremont Mall 
coum, Por he ais plus engines | OAK HOTEL, Keswick-on-Derwentweter 
eh (we working t of Engliah Lake District, offers restful 
hed never been advertise wt fi te live y reasonable «harges. oal4 
ld cienta (rvends arevan mmedia trom F.O.C. Ovravan Centre 
a our offers of tee Autocrats tion from the 40 new iit aed | are IMBURANCE 
Maguster ond That is the way vans vi hase t A! types of insuramee and persona: accident 
heen in business this address for | tow ove: W. T. Amey. Messrs J. 
different and Gistinet types of sirciaft lot ws disc une he bave ned Me & Co. 796. High Rd. Tottennam, 
nave built up such reputation and mede such of wh just tee job. rottesham 4-8 
ands and cients all over tn world (hat the Som 
234 Open 
| AC your bey fy the Airliner. the super fying 


SHACKLETOM, Lid. o@er 
by 


oe ime Wal ophibien, @upheam brighten your life. see this superb | ravages ¢ cruise 
£2 2 Qi 50 wih Certificate of | 4-room, £858 Holiaiong Living Van at the mating 
me yrar, thew mechines were com- | South West Distributors Pathfinder Carevan Co XTHUR 56. Butterworth Lane 
§ §-passenger civil | Ltd Yedhurn St Mary ar Exete €.D AA, Membe Chaddert Lance (4546 
and reputable | 067 ‘| 
into service CELLULG ME ITs petrol electric sets 2.000 watts 
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SITUATIONS VACANT 
Vecencies are (© Sersone oF 
HORT BROTHERS & HARLAND. Lia. 
ELPAST 
Ireland. 
AVE vacancies their Gengn office in Belfast for 
gt ED aircraft stresamen. senior and junior 


2 y with experwince om metal 
hare 
| i tence and be capale of 


or conveniem to “their 


accommodation available 
removal will be supp.ied at the time 


et interview 
PPLICATIONS, giving age. details of experience 
@ualifications etc. atd mlary expected, wid be 


addre: 
Grosvenor Street 


ANDLEY PAGE, Lad., have vacencies for technical 
in the focliowiny capacities 
BRODYNAMICISTS with ist or ana Hons. 
ree and preferanly with « minimum 3 years’ 
experience 
TRESSMEN with let Ond class Hons. Degree cr 
Higher National Certificate. with endorsements in 
aeronautical subjects and a of 35 years pre- 


to Short riand, 17 
wi (O%e2 


views 

SENIOR Design Draugtitemen preferably with air- 
eraft experience, consiieration will be given te appdi- 
cants with experience in light sti uctural or mechatera! 
engineering. possession of Ordina: y or Migher Netional 

Certificate (Mech. or Elect.) an advantewe 
OPTSMEN, preferabiy with previous experience, con- 
on given to men with workshop experience in 

yout work 

‘Ath ATIONS stating age, qualifications and de- 
tajis of experience Stal Officer, Handley 
Lad., Cricklewood, London, N.W.2 asso 


draughtsnen required for ae 
and tndustris) department. 
(] Te initiate draw ing office work on a new range of 
turbines. Previous experience In design of gas 
terbines desirable, But upp icants with good steam ‘urbine 
background would be cons dered 
(2) To assist in the deve opment of the main pro- 
ected range of turbines 
PPLICATIONS. furnishing previous experience qua!i- 
fications, selary required. to Ruston & Hornsby 
Lid., Empoyment Manager. Industria! Relations Dept 
Lincoln (4564 


engineer, A.C. endorsed, Auster, Procter 
Gemini; house provided.-Write, stating age and 
wage required, to Box 1960. (4572 


engineer required to assist with the 
serodynamic and thermodynamic design of new in- 
d@ustrial gas turbine projects 
PPLICANTS to be capable of carrying owt design 
studies and analysis of test results. 
A ATIONS, furnishing previous experience. quali 
fications, sary required, to Employment Manager. 
Industrial Relations Dept.. Ruston & Hornsby, Lid 
Lincotn 4565 


reas holding A and C licences covering Consuls 
4 and Rapides required tmmediate'y for post at Rep- 
trew.—Air Enterprises, Lid.. Croydon Airport (4585 


ANCIES.-.Pour Senior Draughtamen, must have 
had design experience, airframes and equipment 

Apply writthg, Chief Designer, Helliweiis, Ltd. Walsall 

Airport. (4496 


ANDLEY PAGE. Ltd., have vacancies for senior and 
junior technica! assistants of Higher Nationa! Cer- 
tifleate (Mech.) standard for mechanical and structural! 
test work 
PPLICANTS tor senior posts should preferably have 
a minimum of 5 years’ experience in the testing of 
fabricated structures. 
NIOR candidates must have not less than one year’s 
experience in similar work, whilst one vacancy re- 
Je applicants to have xperience on strain gauge work 
HE positions offer except tonal portunities and good 
scope for advancemnt to keen men with initiative 
RITE, stating age, tec and 
Getails of experience. to: Sta Officer. Handley 
Page. Lid.. Cricklewood, London nw 2 {4549 


OOD senior draughtamen required for interesting 
programme of new work.--Appiy in the first instance 

to the Chief Engineer, Percival Aircraft, Ltd., The Air- 
port, Luton. (0593 


RAUGHTSMAN, experienced aircraft or uvtomobile 
design, general engineering an advantage, Higher 
National Certificate, good salary, 5-day week.—Apply Per- 
sonnel Manager. Lockheed, Leamington (4575 


UALIPFIED atreraft engineer to take cha of com 
plete overhaul and repair department — Appiy. giving 
full particulars of career and experience to Derby Avia 
tion, Lid., Derby Airport, Burnasten, Derb 4543 


PPLICATIONS are invited from desicn drauchtemen 
and stresamen, also technical assistants with com - 
bined design and performance experience for work on 
h reciprovating and gas turbine ae engines 
PPLICATIONS should state full particu 


perience and qualifications and should be ad 
to The Personnel Manager. The de Hay tland Engine 
Co., Lad., Stonegrove, Edgware, Middx ‘475, 


SBISTANT works manager required for large organt- 
sation a! ft instruments, applicant 
mast be a first class engineer with wide experience in 
industrial supervision and contro! ne fully conversant 
im all phases in the tion «ft high prectsion tmstru- 
ments, sa‘ary £1,000 per am 
RITE in Manager, 6. Smith 
(England). Lid.. Bishop's Cleeve, an 
Cheltenham 
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situations 


THE DE HAVILLAND 


AIRCRAFT COMPANY LIMITED 


Nave the following 


HATFIELD & LONDON 


DESIGN OFFICES 
HATFIELD :- 


SENIOR DESIGNERS with experience 
controlling 


the design of Aircraft major 


porents 


SENIOR STRESSMEN 


of five years’ experience im stress analysis of 


Airoralt Seructeres 


DETAIL DESIGNERS and 


INTERMEDIATE 
ORAUGHTSMEN 


Assistance will be given @ obtain fecal living 


LONDON :- 


(Regent Street) 


SENIOR and INTERMEDIATE 
DRAUGHTSMEN wich Aicceutt experi 
ence preferred. Consideration will be given to 
applicants experienced in light mechanical 


engineering 


Applications for HATFIELD o 
LONDON vacancies should state experi- 
ence, age and salery required and be addressed 


The Chief Draughtsman, 


The de Havilland Aircraft Co., Ltd., 


Hatfield, Herts. 


a the drawing office 
Apoiy the 


The Airport. Laten 


prospects to the right man 


Chief Technician, Gloster Air 


draughtamen in 
shi 
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MEN AND YOUTHS 
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Atter tried, intensely in study 
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leresting 
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Mechanical 


Plantion, etc, branches of Draughtemanship. 
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SUCCESS.-OR NO FEE 
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Wrice now for Copy of remerkebee 
publ catron. ft may well prove w be the 
turning Pent COTTE 


ot 
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THE AERONAUTICAL WORLD 


ROLLASON ENGINES LTD. 


ance Sroces of DE HAVILLAND GIPSY MAJORS, QUEENS III's, II's, and I's-—-ARMSTRONG SIDDELEY CHEETAH IX’s and X's 
ALL ENGINES HAVE BEEN SERVICED AND ARE READY FOR IMMEDIATE INSTALLATION 


ENGINE HOURS VARY FROM NIL SINCE EITHER NEW OR COMPLETE OVERHAUL QUANTITIES OF SPARES ALWAYS AVANABLE 
MAY WE QUOTE FOR YOUR REQUIREMENTS. 


VERY HIGHLY COMPETITIVE FP RICES QUOTED 


PATENTED 
WORM DRIVE 


CLIP 


wtely heskpr on Aw 
OF trees, are ewifely and 


eerily made by Worm proved thet by 


They stand wp any ust the Stre 
auetina reference 


LROBINSONS co. LTD. FILTERS 


Gillingham ent 


MELE SHOW WORKS 


foe irers, Engine Builders & 
British, Component Manufacturers 
Pee specify and use with satisfaction 


TAPES 


midget to giant 
for Sealing, Fixing, Protecting, Identifying, 


Masking, Insulating, Packaging and all 
special-purpose work 


Pome te May we have your enquiry ? 


WORKS fer 


GOSHERON 


first for service im tapes since 1909 
John Gosheron & Co Ltd 
Gayford Road London Wi2 SHE 3326 


JENKS BROTHERS LTD. ; ae Gosheron Tepes conform to all Government and other 
official specthcatiom 


own 


See COSHERON Man’ when he calls 


Contral Swen Agen Lid, We Daw 4 The Taternational News Entered Second Clase at the Sew York Post 
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FLIGH] 
AITRCRAS 


Harnessing the energy of gases released by 
the burning of a small cartridge. to provide that 


torque which ensures the immediate starting of any 


engine, was pioneered by Plessey The ‘S’ type starter 


for instance, is the simplest and most certain mean 


of starting aircraft engines up to 400 B.H.P. Plessey 


views on the starting of any aero engine are worth 


having. and for sound information on any aireralt 


accessory problem it’s advisable to ask Plessey. 


ind now for quicker starting of gas turbine Plessev has 
il turbine starter Techn 
w any Plessey product is available on request 


BREEZE WIRING SYSTEMS FLECTRIC ACTUATORS RADIO COMMUNICATIONS 


D ESSEX 


PUMPS VALYNES CARTRIDGE STARTERS 


THE COMPAN LIMITE 
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LEAN MIXTURE OPERATING POINT OF 
“BRISTOL” SLEEVE VALVE ENGINES 


| 


eerve-ralre 


‘he sleeve-valve enables an engine to operate at a higher 
compression ratio than that used by a comparable poppet valve 
engine when using the same grade of fuel. This ts fundamental 


to the achievement of economical running. 


The sleeve-valve eliminates the dangers associated with the 
oxidation and burning of poppet valves; this permits prolonged 
running to be carried out at mixtures leaner than those used 
with poppet valve engines. Also, with the very lean mixtures 
used in sleeve-valve engines, the specific fuel consumption ts 
less sensitive to small changes in air/fuel ratio, and this makes 


the engine relatively insensitive to shght errors of carburation. 


ol low fuel consumption sleeve-valyve engines 


4 
head 
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